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CALCILYTIC COMPOUNDS 

The present invention relates to novel aiylalkylamine calcilytic compounds, 
pharmaceutical compositions containing these compounds and their use as calcium receptor 
5 antagonists. 

In mammals, extracellular Ca 2+ is under rigid homeostatic control and regulates various 
processes such as blood clotting, nerve and muscle excitability, and proper bone formation. 
Extracellular Ca 2+ inhibits the secretion of parathyroid hormone ( lf PTH M ) from parathyroid 
cells, inhibits bone resorption by osteoclasts, and stimulates secretion of calcitonin from C-cells. 
10 Calcium receptor proteins enable certain specialized cells to respond to changes in extracellular 
Ca 2+ concentration. 

PTH is the principal endocrine factor regulating Ca 2+ homeostasis in the blood and 
extracellular fluids. PTH, by acting on bone and kidney cells, increases the level of Ca 2+ in the 
blood. This increase in extracellular Ca 2+ acts as a negative feedback signal, depressing PTH 
15 secretion. The reciprocal relationship between extracellular Ca 2+ and PTH secretion forms an 
important mechanism maintaining bodily Ca 2+ homeostasis. 

Extracellular Ca 2+ acts directly on parathyroid cells to regulate PTH secretion. The 
existence of a parathyroid cell surface protein which detects changes in extracellular Ca 2+ has 
been confirmed. See Brown et a/., Nature 566:574, 1993. In parathyroid cells, this protein, the 
20 calcium receptor, acts as a receptor for extracellular Ca 2+ , detects changes in the ion 

concentration of extracellular Ca 2+ , and initiates a functional cellular response, PTH secretion. 

Extracellular Ca 2+ influences various cell functions, reviewed in Nemeth et a/., Cell 
Calcium 77:319, 1990. For example, extracellular Ca 2+ plays a role in parafollicular (C-cells) 
and parathyroid cells. See Nemeth, Cell Calcium 77:323, 1990. The role of extracellular Ca 2+ 
25 on bone osteoclasts has also been studied. See Zaidi, Bioscience Reports 70:493, 1990. 

Various compounds are known to mimic the effect of extra-cellular Ca 2+ on a calcium 
receptor. Calcilytics are compounds able to inhibit calcium receptor activity, thereby causing a 
decrease in one or more calcium receptor activities evoked by extracellular Ca 2+ . Calcilytics 
are useful as lead molecules in the discovery, development, design, modification and/or 
30 construction of useful calcium modulators which are active at Ca 2+ receptors. Such calcilytics 
are useful in the treatment of various disease states characterized by abnormal levels of one or 
more components, e. g.. polypeptides such as hormones, enzymes or growth factors, the 



WO 98/45255 



PCT/US98/06928 



expression and/or secretion of which is regulated or affected by activity at one or more Ca 2+ 
receptors. Target diseases or disorders for calcilytic compounds include diseases involving 
abnormal bone, and mineral homeostasis. 

Abnormal calcium homeostasis is characterized by one or more of the following 

5 activities: an abnormal increase or decrease in serum calcium; an abnormal increase or decrease 
in urinary excretion of calcium; an abnormal increase or decrease in bone calcium levels (for 
example, as assessed by bone mineral density measurements); an abnormal absorption of dietary 
calcium; an abnormal increase or decrease in the production and/or release of messengers which 
affect serum calcium levels such as PTH and calcitonin; and an abnormal change in the response 

10 elicited by messengers which affect serum calcium levels. 

Thus, calcium receptor antagonists offer a unique approach towards the 
. pharmacotherapy of diseases associated with abnormal bone or mineral homeostasis, such as 
hypoparathyroidism, osteosarcoma, periodontal disease, fracture healing, osteoarthritis, 
rheumatoid arthritis, Paget' s disease, humoral hypercalcemia associated with malignancy and 

15 fracture healing, and osteoporosis. 



SUMMARY OF THE INVENTION 

The present invention comprises arylalkylamine derivatives represented by Formula (I) 
and their use as calcium receptor antagonists which are useful in the treatment of a variety of 
20 diseases associated with abnormal bone or mineral homeostasis, including but not limited to 
hypoparathyroidism, osteosarcoma, periodontal disease, fracture healing, osteoarthritis, 
rheumatoid arthritis, Paget' s disease, humoral hypercalcemia associated with malignancy and 
fracture healing, and osteoporosis. 

The present compounds maintain calcium receptor activity and selectivity while having 
25 minimal affinity for the beta adrenergic receptor. 

The present invention further provides a method for antagonizing calcium receptors in 
an animal, including humans, which comprises administering to an animal in need thereof an 
effective amount of a compound of Formula (I). 
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DETAILED DESCRIPTION OF THE INVENTION 
The compounds of the present invention are represented by structural Formula (I): 




Formula (I) 

5 wherein: 

Y] is a covalent bond, alkylene or alkenylerie of up to 4 carbon atoms, unsubstituted or 
substituted by Ci_4 alkyl; 

Y2 is methylene, unsubstituted or substituted by Cj^ alkyl or CF3 ; 

Z is selected from the group consisting of a covalent bond, O, S, NH, N-Cj-4 alkyl, 0(CH2) n . 
10 (CH2) n O, NR m OO and C=ONR"\ where R w is alkyl and n is an integer from 1 to 3, 

R3 and R4 are, independently, methyl or ethyl, or, together, form cyclopropyl; 

R5 is phenyl or naphthyl, unsubstituted or substituted with one or more substituents selected 

from the group consisting of OH, C^alkyl, halo, CHiCHfo* halo Cj^ alkyl, alkoxy, 

C3.6 cycioalkyl, OSC^R", CN, NO2, OCF3, CF 3 , and CH 2 CF 3 , wherein R IV represents C14 
15 alkyl or C3.6 cycioalkyl; 

G is a covalent bond or C-Rg wherein Rg is H, OH or O (forming a carbonyl moiety); 

R 7 is H, OH, or O-Ci^j alkyl; 

Rg is HorCi.4 alkyl; or R7 and Rg together form a carbonyl moiety; 
the -A-B- moiety is represented by CH2CH2, a covalent bond, -CH=CH- or -C=C-; and 
20 X is selected from the group consisting of sub-formulae (la), (lb), (Ic) (Id) and (Ie) 
hereinbelow: 
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x 4 

(le) 

wherein : 

in sub-formula (la): 

5 W is selected from the group consisting of R lf SO^, C(0)Ri, SC^NR]^', C(0)NRiRi\ 
C^O)DKiSO^Ri\ wherein R\ and Rj' are independently selected from the group consisting of 
hydrogen, alkyl, C 3 _6 cycloalkyl, C 2 _ 5 alkenyl, C 2 _ 5 alkynyl, heterocycloalkyl aryl and 
aryl alkyl; or Rj and Rj' together form a 3 to 7 membered optionally substituted 
heterocyclic ring; wherein any substituents are selected from the group consisting of CN t aryl, 

10 C0 2 R, C0 2 NHR, OH, OR, NH 2 , halo, CF 3 , OCF3 and N0 2 ; wherein R represents alkyl, 
or C3.6 cycloalkyl; 

X] is selected from the group consisting of CN, NO^ CI, F f Br, I, H, R\ OR 1 , CF 3 , OCF3 and 
OS0 2 R\ wherein R' represents C1.4 alkyl, or C3.6 cycloalkyl; 

X 2 , X3 and X4 are, independently, selected from the group consisting of CN t N0 2 , CI, F, Br, I, 
15 H, R'\ OR", CF3, OCF3 and OS0 2 R w , wherein R" is C^ alkyl or haloalkyl; or Xi and X 2 

together form an aryl or heteroaryl ring, substituted or unsubstituted; wherein the heteroatom is 

selected from N, S and O; and any substituents are selected from the group consisting of halo, 
alkyl, OCF3, CF3, OMe, CN, OS0 2 R' and N0 2 ; or X$ and X4 independently represent 

C(0)Ri; provided that when there are multiple halo substitutions in the haloalkyl, halo 
20 represents F; also provided that either Xj or X3 is hydrogen; and 

R 2 is selected from the group consisting of hydrogen, Cj^ alkyl, C3.6 cycloalkyl, C 2 _5 

alkenyl, C 2 _5 alkynyl, heterocycloalkyl aryl and aryl-Cj^ alkyl; 

in sub-formula (lb): 

X! w is selected from the group consisting of CN, N0 2 , 0, F, Br, I, H, R, OR, CF3, OCF3 and 
25 OS0 2 R, wherein R represents alkyl, or C3.6 cycloalkyl; 

X 2 n , X3 W and X4 M are, independently, selected from the group consisting of CN, NC^, CI, F, Br, 
I, H, R\ OR 1 , CF3, OCF3 and OSC^R', wherein R 1 is C^ alkyl or haloalkyl; provided that 
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when there are multiple halo substitutions in the haloalkyl, halo represents F, or X\ " and 
together form an aryl or heteroaryl ring, substituted or unsubstituted; wherein the heteroatom is 
selected from N, S and O and any substituents are selected from the group consisting of halo, 
C M alkyl, OCF3, CF 3 , OMe, CN, OSO2-C1-4 alty'. OSO2-C3-6 cycloalkyl and NO2; 
5 or X3 M and X4 W independendy represent C(0)Ri; provided that either X\ n or X3* is hydrogen; 
and 

Rl" and R2" are, independently, selected from the group consisting of hydrogen, Cj^ alkyl, 
C3-6 cycloalkyl, C2-5 alkenyl, C2-5 alkynyl, heterocycloalkyl and aryl; or Rj" and R2" 
together form a 3 to 7 membered optionally substituted heterocyclic ring, optionally containing 
10 an additional heteroatom selected from O, S and N; wherein any substituents are selected from 
the group consisting of CN, aryl, C0 2 R B , C0 2 NHR rt , OH, OR", NH 2 , halo, CF3, OCF3 and 
NO2; wherein R" represents C i_4 alkyl, or €3.5 cycloalkyl; 
in sub-formula (Ic): 

Xf is selected from the group consisting of CN, NO2, CI, F, Br, I, H, R, OR, CF3, OCF3 and 

15 OSO2R, wherein R represents C1.4 alkyl, or C3.6 cycloalkyl; 

X2 H \ X3'", and X4 m are, independently, selected from the group consisting of CN, NO2. CI, F* 
Br, I, H, R\ OR 1 , CF3, OCF3 and OS02R\ wherein K is Cj_4 alkyl or haloalkyl; provided that 
when there are multiple halo substitutions in the haloalkyl, halo represents F; qtX\" and X2 ,M 
together form an aryl or heteroaryl ring, substituted or unsubstituted; wherein the heteroatom is 

20 selected from N, S and O and the substituents are selected from the group consisting of halo, C]_ 
4 alkyl, OCF3, CF3, OMe, CN, OSO2-C1-4 alkyl, OSO2-C3-6 cycloalkyl and N0 2 ; or X 3 ,M and 
X4 ,M independently represent C(0)Ri ; provided that either Xf" or X3"' represents hydrogen; 
and 

Rl"' and R^" are, independently, selected from the group consisting of hydrogen, Cj^ alkyl, 
25 C3.6 cycloalkyl, C2-5 alkenyl, C2-5 alkynyl, heterocycloalkyl and aryl; or R f'and R^" together 
form a 3 to 7 membered optionally substituted heterocyclic ring, optionally containing an 
additional heteroatom selected from O, S and N; wherein the substituents are selected from the 
group consisting of CN, aryl, C0 2 R". C0 2 NHR M , OH, OR", NH 2 » halo, CF3, OCF3 pand NO2; 
wherein R" represents C] ^ alkyl, or C3.6 cycloalkyl; 
30 in sub-formula (Id): 

D is selected from the group consisting of CN, NO2, CI, F, Br, L R, OR, SR, CF3, OCF3 and 
OSO2R, wherein R represents Cj^ alkyl, C3.6 cycloalkyl, or C^jq aryl or heteroaryl wherein 
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the heteroatom is selected from N, S and O and substituents are selected from the group 
consisting of halo, C M alkyl, OCF 3 , CF 3 , OMe, CN, OS0 2 -Ci_4 alkyl, OSO2-C3-6 cycloalkyl 
andN0 2 ; 

n is the integer 1 or 2; 

5 each E is independently C or N, provided that no more than two E moieties are N; further 
provided that when n is 2, each E is C; 
a and b are optionally present bonds; 

Rj * is selected from the group consisting of (CH^nCO^', (CH^nCC^H, (CH^CONR^, 
(CH2) n CH 2 OR\ OR 1 , SR\ CN, NO2. CI, F, Br, I, CF 3 , OCF3, OSC^R', R* and H; wherein R' 
10 represents Ci_4 alkyl, or cycloalkyl; 

or Ri * is O, forming a ketone such that Y R] * represents -0=0; 

R 2 nr is selected from the group consisting of hydrogen, CN, N0 2 CI, F, Br, I, H, R", OR", CF3, 
OCF 3 , and OSC^R"; wherein R" represents C1.4 alkyl, or C3_6 cycloalkyl. 
Y is selected from the group consisting of C, CH, O, N and S; provided that when Y is S, Rj w is 
1 5 O; further provided that when Y is O, R 1 w is not present; 

X is selected from the group consisting of CH 2 , NH, O and S; and 
attachment is at the carbon atom marked 3; 
in sub-formula (Ie): 

Xi n " is selected from the group consisting of CN, N0 2 , CI, F, Br, I, H, R\ OR', CF 3 , OCF3 and 

20 OS0 2 R', wherein R' represents Cj^j alkyl, or C3.6 cycloalkyl; 

X 2 ,m , X 3 WM and X4 ,m are, independently, selected from the group consisting of CN, NO^ CI, F, 
Br, I, H, R w , OR", CF3, OCF3 and OS0 2 R", wherein R" is C\_4 alkyl or haloalkyl; or Xi"" and 
X 2 "" together form an aryl or heteroaryl ring, substituted or unsubstituted; wherein the 
heteroatom is selected from N, S and O; and any substituents are selected from the group 

25 consisting of halo, C^ alkyl, OCF 3 , CF 3 , OMe, CN, OS0 2 R' and N0 2 ; or X 3 MM and Xf* 

independently represent C(0)Rj; provided that when there are multiple halo substitutions in the 

haloalkyl, halo represents F; also provided that either Xi"" or X^ nn is hydrogen; 

and R9 is selected from the group consisting of 0-CH 2 -alkyl, 0-CH 2 -aiyl and O-aryl. 

Preferably, the compounds of the present invention are represented by Formula (II) 

30 hereinbelow: 
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Rio 

Formula (II) 

wherein: 

5 R9 is selected from the group consisting of H, OH, OCH3, CI, F, CH3, CH2CH3 and 
CH(CH 3 )2; 

Rl0 is selected from the group consisting of H, CI, F, CF3 and CH 3 ; 

or R9 and K\q form an optionally substituted fused phenyl ring; and 

Rl 1 is selected from methyl, H or F. 
10 More preferably, Rg is H, or OH. More preferably, R9 is selected from the group 

consisting of OCH3, CI, F, CH 3 , CH2CH3 and CH(CH 3 )2. More preferably, Rio is selected 

from the group consisting of H, CI, F, and CH 3 ; or R9 and Rjq form a fused aryl ring. More 

preferably, Ri \ is H or F. More preferably, the -A-B- moiety represents -CH=CH-. 

More preferably still, Rg is H. More preferably still, R9 is selected from the group 
15 consisting of OCH3, CI, CH3, CH2CH3, and CH(CH 3 )2^ More preferably still, Rio is H; Ri 1 

is H; or R9 and Riq together form a fused aryl ring. 
Most preferably, R9 is OCH3 or CH2 CH 3- 

In sub-formula (la), preferably, Xi is selected from the group consisting of CN, NO2, 
CI, F, Br, I and H. Preferably, X2, X3 and X4 are, independently, selected from the group 
20 consisting of CI, F, Br, I and H. Preferably, Ri, Rj'and R2 are, independently, selected from the 
group consisting of alkyl, C3.6 cycloalkyl, heterocycloalkyl, aryl or arylCi^alkyl. 

In sub-formula (la), more preferably, R|, Ri'and R2 are, independently, H, alkyl, or 
aryl. More preferably, Xi is selected from the group consisting of CN, NO2. CI, F, Br, I and H. 
More preferably, X2, X3 and X4 are, independently, selected from the group consisting of CI, F, 
25 Br, I and H. . 

In sub-formula (la), more preferably still, R|, Ri'and R2 are, independently, Ci_4 alkyl, 
or aryl. More preferably still, Xi is CN, NO2, or CI. More preferably still, X2 is CI, or H. 
More preferably still, X3 and X4 are H. 

In sub-formula (la), most preferably, Xi is CN, or NO2. Most preferably, X2 is CI. 
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In sub-formula (lb), preferably, Xi" is selected from the group consisting of CN, NO2, 
CI, F, Br f I and H. Preferably, X2", X 3 M and X4 tt are, independently, selected from the group 
consisting of CI, F, Br, I and H. Preferably, Rf and R^' are, independently, selected from the 
group consisting of Cj^ alkyl, C3.6 cycloalkyl, heterocycloalkyl or aryl; or Rf and R2" 
5 together form an optionally substituted 3-7 membered ring. 

In sub-formula (lb), more preferably, Rj" and R2" are, independently, H, alkyl, or 
aryl; or R|" and R2 n together form an optionally substituted 4-7 membered ring. More 
preferred substituents when the heteroatom is N include acyl, Ci_4 alkyl, and aryl. More 
preferably, Xj" is selected from the group consisting of CN, NC>2, CI, F, Br, I and H. More 
10 preferably, X2" is selected from the group consisting of CI, F, Br, I and H. 

In sub-formula (lb), more preferably still, Ri"and R2" are, independently, Ci_4 alkyl, or 
aryl; or Rj" and R2 M together form a 4-7 membered ring as described hereinabove. More 
preferably still, Xj" is CN, NO2, or CL More preferably still, X2* is CI, or H. 

In sub-formula (lb), most preferably, Rj rt and R2" together fprm a 4-7 membered ring as 
15 described hereinabove. Most preferably, Xj w is CN, or NO2. Most preferably, X2" is CI. 

In sub-formula (Ic), preferably, Xi w is selected from the group consisting of CN, NO2, 
CI, F, Br, I and H. Preferably, X^", X3*" and X4 ,u are, independently, selected from the group 
consisting of CI, F, Br, I and H. Preferably, Rf and R^'are, independently, selected from the 
group consisting of C 1.4 alkyl, C3^ cycloalkyl, heterocycloalkyl or aryl; or R\ m and R2 ,M 
20 together form an optionally substituted 3-7 membered ring. 

In sub-formula (Ic), more preferably, Ri"\ and Ri™ are, independently, H, C\_4 alkyl, 
or aryl; or R\ m and R2 m together form an optionally substituted 4-7 membered ring, optionally 
containing a heteroatom selected from O, S, and N. More preferred substituents when the 
. heteroatom is N include acyl, alkyl, and aryl. More preferably, Xj m is selected from the 
25 group consisting of CN, NO2, CI, F, Br, I and H. More preferably, X2"'. X3 m and X4 W are, 
independently, selected from the group consisting of CI, F, Br, I and H 

In sub-formula (Ic), more preferably still, Rj n, and R2 m are, independently, Cj^ alkyl, 
or aryl; or Rj m and R2 m together form a 4-7 membered ring as described hereinabove. More 
preferably still, Xi" is CN, NO2, or CI. More preferably still, X2 m is CI or H. More preferably 
30 still, X 3 m and X4 m are H. 

In sub-formula (Ic), most preferably, Rj m and RjT together form a 4-7 membered ring 
as described hereinabove. Most preferably, Xf" is CN or NO2. Most preferably, X2 m is CI. 
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In sub-formula (Id), preferably, D is selected from the group consisting of Br, I, CI and 
F, R, OR, SR, and H. Preferably, Rj 1V is selected from the group consisting of (CH2)nC02R\ 
(CH2) n C0 2 H, (CH^nCONR^, (CH^OfyOlC* 0R '. SR '> R ' ^ H » wherein R' is C M alkyl 
or C3.6 cycloalkyl; or Rj IV is O, forming a ketone such that Y R] ,v represents -C=0. 
5 Preferably, R 2 w is selected from the group consisting of hydrogen, CN, N02 f CI, Br, F and I; 

In sub-formula (Id), more preferably, D is H. More preferably, each E is C. More 
preferably, X is CH2, 0, or NH. More preferably, Y is C or N. More preferably, R\ " is 
CH 2 C0 2 R\ SR\ or O, forming a ketone. More preferably, R2 W is selected from the group 
consisting of CN, N02, CI, and H. 
10 In Formula (Id), more preferably still, X is CH2 or O. More preferably still, Rj w is 

CH2C02R' or SR\ More preferably still, R2 ™ is H, CN, or NO2. 

In Formula (Id), most preferably, X 1 is CH 2 . Most preferably, Y is C. Most preferably, 
R 2 Iv isCNorN02. 

As used herein, "alkyl" refers to an optionally substituted hydrocarbon group joined by 
1 S single carbon-carbon bonds. The alkyl hydrocarbon group may be linear, branched or cyclic, 
saturated or unsaturated cyclic, saturated or unsaturated. The substituents are selected from aryl, 
F, CI, Br, I, N(R)2, SR and OR, wherein R represents Cj_4 alkyl or 
C3-6 cycloalkyl, unless otherwise indicated. Preferably, no more than three substituents are 
present Preferably, the alkyl group is unsubstituted. Preferably, the alkyl group is linear. 
20 Preferably, the alkyl group is saturated. Preferably, the alkyl group is unsubstituted. 

As used herein "cycloalkyl" refers to optionally substituted 3-7 membered carbocyclic 
rings wherein any substituents are selected from the group consisting of, F, CI, Br, I, N(R)2, SR 
and OR, wherein R represents C1.4 alkyl orC3_6 cycloalkyl, unless otherwise indicated. 

As used herein "heterocycloalkyl" refers to optionally substituted 4, 5, 6 or 7 membered 
25 heterocyclic rings containing 1 to 2 heteroatoms selected from N, O, and S. 

As used herein, "aryl" refers to an optionally substituted aromatic group with at least 
one ring having a conjugated pi-electron system, containing up to two conjugated or fused ring 
systems. Aryl includes carbocyclic aryl, and biaiyl groups, all of which may be optionally 
substituted. Preferred aryl include phenyl and naphthyl. More preferred aryl include phenyl. 
30 Preferred substituents are selected from the group consisting of halo, Cj.4 alkyl, OCF3 j CF$ 9 
OMe, CN, OSO2 R and N02, wherein R represents C1.4 alkyl or cycloalkyl. 
As used herein, "acyl" refers to Cj^ alkylcarbonyl. 
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As used herein, "alkenyl" refers to an optionally substituted hydrocarbon group 
containing at least one carbon-carbon double bond and containing up to 5 carbon atoms joined 
together The alkenyl hydrocarbon chain may be straight, branched or cyclic. Any substituents 
are selected from the group consisting of halo, alkyl, OCF3, CF3, OMe, CN, OSO2 R and 
5 NOz, wherein R represents alkyl or C3.6 cycloalkyl. Preferably, the alkenyl group is 
unsubstituted. 

As used herein, "alkynyl" refers to an optionally substituted hydrocaibon group 

containing at least one carbon-carbon triple bond between the carbon atoms and containing up to 

5 carbon atoms joined together. The alkynyl hydrocarbon group may be straight-chained, 
10 branched or cyclic. Any substituents are selected from the group consisting of halo, Cj ^ alkyl, 

OCF3, CF3, OMe, CN, OSO2 R and NO2, wherein R represents Cj^ alkyl or C3.6 cycloalkyl. 

Preferably, the alkynyl group is unsubstituted. 

The compounds of the present invention may contain one or more asymmetric 

carbon atoms and may exist in racemic and optically active forms. 
IS All of these compounds and diastereomers are contemplated to be within the scope of 

the present invention. 

Prefened compounds of the present invention include the following compounds: 

(R)- 3-[2-cyano-4-[N-benzyl-N-[4-methylphenylsulfonyl]amino]phenoxy]- l-[l,l-dimethyl-2- 

(4-methoxyphenyl)ethylamino]-propan-2-ol; 
20 (R)- 3-[2^yano^[N-[4-methylphenylsulfonyl]amino]phenoxy]-l-[l ,l-dimethyl-2-(4- 

methoxyphenyl)ethylamino]-propan-2-ol; 

(R)- 3-t2^yano^[N-methy^N-[4-methylphenylsulfonyl]amino]phenoxy^ l-[l,l-dimethyl-2- 
(4-methoxyphenyl)ethylamino]-propan-2-ol; 

(Ry 3-[2-cyano^[N-methyl-N-[methylsulfonyl]amino]phenoxy]- l-[l,l-dimethyl-2-(4- 
25 methoxyphenyl)ethylamino]-propan-2-ol; 

(Ry 3-[2-cyano-4-[N-benzyl-N-[methylsulfonyl]amino]phenoxy]- l-[l,l-dimethyl-2-(4- 
methoxyphenyl)ethylamino)-propan-2-ol; 

(Ry 3-[2-cyano-4-[ N-methylsulfonylamino]phenoxy]- 1-[1 , l-dimethyl-2-(4- 
methoxyphenyl)ethylaraino]-propan-2-ol; 
30 (Ry 3-[2-cyano^[N-ben2yl-N-[methylsulfonyl]amino]phenoxy]- l-[l,l-dimethyl-2-(2- 
naphtfiyl)ethylamino]-propan-2-ol; 

(Ry 3-[2-cyano-4-[ N-[methylsulfonyl]amino]phenoxy> l-[l,l-dimethyI-2-(2- 
naphthyl)ethylamino]-propan-2-ol; 
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(R)- 3-[2^yano^[N-benzyl-N-[4-methylphenylsulfonyl]ainino]phenoxy]- Hl,l-dimethyl-2- 
(2-naphthyl)ethylamino]-propan-2-ol; 

(R)- 3-[2K:yano^[N-ben2yl-N-[4-methylphenylsiilfonyl]amino]phenoxy]- l-[l,l-dimethyl-2- 
(benzyloxy)ethylamino]-propan-2-ol; 
5 (R)- 3-[2-cyano-4-[N-benzyl-N-[4-methylphenylsulfonyl]amino]phenoxy]- l-[l,l-dimethyl-3- 
phenylpropylamino]-propan-2-ol; 

(R)- 3-[2-cyano-4-[N-benzy l-N-[4-methylpheny lsulf ony l]amino]phenoxy]- l-[ 1 , 1 -dimethyl-4- 
phenylbutylamino]-propan-2-ol; 

(R)- 3-[2-cyanc^4-[N-benzyl-N-cthy lcarbony l]pherioxy]- 1 -[ 1 , 1 -dimethy I-2-(2- 
10 naphthyl)ethylamino]-propan-2-ol; 

(R)- 3-[2^yano^[N-benzyl-N , Hrnorpholm^^ 
naphthyl)ethylamino]-propan-2-ol; 

(R)- 3-[2-cyano-4-[N-benzyl-N , -morpholino]ureido]phenoxy]- 1-[ 1 , l-dimethyl-2-(4- 
methoxyphenyl)ethyIamino}-propan-2-ol; 
15 (R)- S-P^yano^fN-methyl-N-morpholinolureidoJphenoxy]- l-[l,l-dimethyl-2-(2- 
naphthyl)ethylaminb]-propan-2-ol; 
(R)- 3-[2^yano^[N-methyl-^ 
methoxyphenyl)ethylamino]-propan-2-ol; 

(R)- l-[ 1 , 1 -dimethyl-2-(4-methoxyphenyl)ethy lamino]-3-[2-cyano-4-(N t N- 
20 dipropylaminocarbonyl)phenoxy]-propan-2-ol; 

(RH-[M-dimethyl-2-(4-methoxyphenyte 

propylaminocarbonyI)phenoxy]-propan-2-ol; 

(R)- 1-[ 1 4-dimethyl-2-(4-methoxyphra^ 

piperidinylcaibonyl)phenoxy]-propan-2-ol; 
25 (RH-[U-dimethyI-2^4-meto^^ 

morpholinylcart>onyl)phenoxy]-propan-2-ol; 

(R)-l-[ U^imethyl-2^4-methoxyphenyI)e^ 

morpholinylcarbonyl)phenoxy]-propan-2-ol; 

(RH-fU-dimethyl-2K2Hiaphthyl)e^^ 
30 roorpholinylcaibonyl)phenoxy]-pTopan-2-ol; 

(R)- 1 -[ 1 , 1 -dimethyl-2-(4-methoxypheny I)ethy lamino]-3-[2,3-dichloro-4-(N,N- 

dipropylaminocarbony!)phenoxy]-propan-2-ol; 
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(RH-[U^methyl-2^2-naph^ 
dipropylaminbcarbonyl)phenoxy]-propan-2-ol; 

(R^l-IlJ^methyl^-CA-methoxyphenyOethylaminol-S-^-cyano, 3-chloro-4-(N- 
morpholinylcarbonyl)phenoxy]-propan-2-ol; 
5 (R)- H 1 , 1 -dimethyl-2-(2-naphthyl)ethylamino]-3-[2-cyano f 3-chloro-4-(N- 
morpholinylcarbonyl)phenoxy]-propan-2-pl; 

(R)-l-[14-dimethyl-2K4-methoxyphenyl)ethylanuno]-3-[2<yano 3-chloro-4-(N,N- 
dipropylaminocaibonyI)phenoxy]-propan-2-ol; 

(R)-l-[lj-dimethyl-2^2 r naph%^ 3-chloro-4-(N,N- 
10 dipropylaminocarbonyl)phenoxy]-propan-2-ol; 

(R)-HU-dimethyl-2-(4-methoxyph^^ 

pyrrolidinylcarbonyl)phenoxy]-propan-2-ol ; 

(R)-HU-dimethyl-2-(4-methoxypte^ 

piperazinylcarbonyl)phenoxy]-propan-2-ol; 
15 (R)-l-[U-dimethyl-2-(2-naph^^ 

dipropylaminocaibonyl)phenoxy]-propan-2-oI; 

(R)-l-[UKiimethyl-2-(2-naphthyO^^ 

propan-2-ol; 

(R)- l-[ 1,1 -dimethyl-2-(2-naphthy l)ethylamino]-3-[2^yano4-(N- 
20 morphoiinylcarbonyl)phenoxy]-propan-2>ol; 

(R>- 1 -[ 1 ,1 -dimethy l-2-(2-naphthy l)ethy lamino]-3-[2-cy ano-4-(N-piperazinylcarbonyl)phenoxy]- 
propan-2-ol; 

(RH-lU^imethyl-2K2-naphth^ 

pyrrolidinylcarbonyl)phenoxy]-propan-2-ol; 
25 (R)-l-[U^imethyl-3-(phenyl)pro^^ 

dipropylaminocarbonyl)phenoxy]-propan-2-ol; 

(RH-[U^me%l-4<phenyl)butyla^ 

dipropylaminocarbonyl)phenoxy]-propan-2-ol; 

(RH-lU^methyl-3-(phenoxy)pi^ 
30 dipropylaminocarbonyl)phenoxy]-propan-2-ol; and 

(RH -[U ^methyl-2-(oxybenzy^^^ 

dipropylaminocarbonyl)pheooxy]-propan-2-ol. 
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N-[3K3-chloro-2-cyano-4-dipropylsul^ 

methoxyphenyl)- 1 ,1-dimethylethylamine; 

N-[3-(23-dichloro-4-dipropylsul^^ 

1 , 1-dimethylethylamine; 
5 N-[3-(3-chloro-2-cyano-4-dime%lsulf^ 

methoxypheny 1> 1 , 1 -dimethy lethy lamine; 

N-[3-(2,3-dichloro-4-moipholinosutf^ 

1 ,1-dimethylethylamine; 

N-[3-(3-chlorc>-2-cyano^-moipholinosulf^ 
10 methoxyphenyl)-l f l-dimethylethylamine; 

N-[3-(3-chloro-2*:yano-4-pynolidinosu^^ 

methoxyphenyl)- 1 , 1 -dimethy lethylamine; 

N-[M3-cNoro-2-cyano-4-pyrroIidm 
1 ,1-dimethylethylamine; 
15 N-[3-(3-chIoro-2-cyano-4-moipholinos^^ 
1 f 1 -dimethy lethy lamine; 

N.[3.(3-chloro-2-cyano-4-thiomorpholinosulfamyl)phenoxy-2(R)-hyd^ 
naphthyl)-l , 1-dimethylethylamine; 

N-[3-(3^hloro-2-cyano-4-thiomorpholinosulfamyl)phenoxy-2(R)-hy 
20 methoxyphenyl)- 1 , 1 -dimethy lethy lamine; 

N-[3-[3-chloro-2-cy ano-4-(2 , -cyanoeth- 1 -yl)-cyclopropylsulf amoyl]phenoxy-2(R>- 

hy droxypropy l]-2-(4-methoxyphenyl>- 1 , 1 -dimethy lethylamine; 

N-[3-[3-chloro-2-cy ano-4-(2'-cy anoeth- 1 -yl)-cyclopropylsulf amoyl]phenoxy-2(R)- 

hy droxypropy l]-2-(2-napthy 1)- 1 f 1 -dimethy lethy lamine; 
25 N-[3-[3-chloro-2-cyano-4-(benzyl<yclopro^ 

napthyl>l , 1-dimethylethylamine; 

N-[3-[3^hlon>-2-cyano-4-(benzyl-cyd^ 

methoxyphenyl)- 1 , 1 -dimethy lethy lamine; 

N-^P-chloro^-cyano^^-N-t-to^ 
30 hydroxy propy l]-2-(4-methoxypheny 1)- 1 , 1 -dimethylethy lamine; 

N-[3-[3-chloix>-2^yano-4-(4'-N-t-butoxyc^ 

hydroxypropy l]-2-(2-naphthyl)- 1 , 1 -dimethylethy lamine; 
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N-[M23-dichloro-4-dipropylsulf^^ 

dimethylethylamine; 

N-[3-(2,3-dicMoro^pyrrolidinolsu^^ 

raethoxypheny 1)- 1 , 1 -dimethylethylamine; 
5 N-[3-(23-dichloro-4-pyperidinols^ 

methoxypheny 1)- 1 , 1 -dimethylethylamine; 

N-[M2,3-dichloro-4-cyclopropyls^^ 

methoxyphenyl)- 1 f 1 -dimethylethylamine; 

N-[3-(23-dicUoro-4-dipropyls^ 
10 1,1-dimethylethylamine; 

N-[3-(2,3-dichloro-4-propylsulfam 

dimethylethylamine; 

N-[3-(23-dichloro-4-sutfamoy 

dimethylethylamine; 
15 N-[3-(2,3-dicMoix>-4-methylsulf^ 

dimethylethylamine; 

N-[3-(3-chloro-2-cyano-4-pyrrolidm^ 

fluorophenyl)- 1 , 1 -dimethylethylamine; 

N-[3-(3-chloro-2-cyano^morphoUnosulfamyl)phenoxy-2(R)-hydroxyprop 
20 1,1-dimethylethylamine; 

N-[3-(2,3-<lichloro-4-moipholinosulfamyl)phenoxy- 2(R)-hydroxypropyl]-3-phenyl-l,l- 

dimethylpropylamine; and 

N-[3-(23-dichloro-4-morphohno 

dimethylbutylamine; 

25 (R)- 1 -[1 , 1 -dimethyl-2-(4-methoxypheny l)ethylamino]-3-[ 10, 1 l-dihydro-2-cyano-3-oxy-5H- 
dibenzo[a,d]cycloheptene- 10-(R)-acetic acid]-propan-2-ol; 
(R)-l-[l,l-dimethyl-2-(4-methoxyphenyl)e%^ 
dibenzo[a,d]cycloheptene-10-(S)-acetic acid]-propan-2-ol; 

(R). i .[ i f i -dimethy l-2-(2-naphthyl)ethylamino]-3-[ 10, 1 l-dihydro-2-cyano-3-oxy-5H- 
30 dibenzo[a,d)cycloheptene-10-(R)-acetic acid]-propan-2-ol; 

(R> 1 -[ 1 , 1 -dimethy l-2-(2-naphthy l)ethylamino]-3-[ 10, 1 1 -dihy dro-2-cy ano-3-oxy-5H- 
dibenzo[a t d]cycloheptene-10-(S)-acetic acid]-propan-2-ol; 
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(RH-lU^methyl-2-(4-roethoxypte^ 
dibenzo[a,d]cycloheptene]-propan-2-ol; 

(R> l-[ 1 , l-dimethyl-2-(2-naphthyl)ethylamino]-3-[ 10-ethylthio-2-cyano-3-oxy-5H- 

dibenzota.dlcycloheptenel-propan-2-ol; 
5 (R)-l-[U^imethyl-2-(4-methoxyphOT^^ 

dibenzo[a,d]cycloheptene-10-(R)-acetic acid )-propan-2-ol; 

(R)- 1 -[1 , l-dimethyl-2^4-methoxyphenyl)ethylamino]-3-[ 10, 1 l-dihydro-3-oxy-5H- 

diben2o[a,d]cycloheptene-10-(S)-acetic acid ]-propan-2-ol; 

(R>l.[UMimethyl-2-(2-naphthyl)ethylamino]-3-[10 f 1 l-dihydro-3-oxy-5H- 
10 dibenzo[a,d)cycloheptene-10-(R)-acetic acid ]-propan-2-ol; 

(R)-l-[14^imethyl-2K2-naphthyI)ethylamino]-3-[10,ll^ihydr^ 

dibenzo[a,d]cycloheptene-10-(S)-acetic acid ]-propan-2-ol; 

(R)- 1 -[ 1 1 l-dimethyl-2-(4-methoxyphenyl)ethylamino]-3-[ 10-ethylthio-3-oxy-5H- 

dibenzo[a,d]cycloheptene]-propan-2-ol; 
15 (R)-l-[14^imethyl-2K2-naphthyl)ethylamino]O-[10-ethylthi 

dibenzo[a,d]cycloheptene]-propan-2-ol; 

(R)- l-[ 1 , 1 -dimethyl-2-<4-methoxyphenyl)ethylamino)-3-[ 10-ethylthio-3-oxy-5H- 

dibenzo[a,d]cycloheptene]-propan-2-ol; 

(RH-[U^imethyl-2K2-naph^ 
20 dibena>[M]cycloheptene]-propan-2-ol; 

(RH-[U^imethyl-2-(4-methoxyp 

dibenzo[a,d]cycloheptene]-propan-2-ol; 

(R)-l-[l,l-dimethyl-2-(2-na^^^ 

dibenzo[a,d]cycloheptene]*propan-2-ol; 
25 (R)-l -[ 1 , 1 -dimethyl-3-pheny 1-propy Iamino]-3-[ 10, 1 1 -dihy dro-2-cyano-3-oxy-5 H- 

dibenzo[a,d)cycloheptene-10-(R)-aceticacid]-propan-2-ol; 

(RH-lU-dimethyl^phenyl-butyl^ 

dibenzo[a,d]cyclohepten©-10-(R)-acetic acid]-propan-2-ol; 

(R)- 1 -[ 1 , 1 -dimethy l-2-phenoxy-ethylamino]-3-[ 1 0, 1 l-dihydro-2-cyano-3-oxy-5H- 
30 dibenzo[a,d]cycloheptene-10-(R)-acetic acid]-propan-2-ol; 

(R)-l-[l ,l-dimethyl-2-oxybenzyl-ethylamino]-3-[10,l l-dihydro-2-cyano-3-oxy-5H- 

dibenzo[a,d]cycloheptene-10-(R)-acetic acid]-propan-2-ol; 
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(R)- 1 -[ 1 , 1 -dimethy l-2-(2-naphthaleny l)ethy lamino]-3-[3-oxy-dibenz[b t f] [ 1 ,4]oxazepin- 
1 1 ( 10H>one]-propan-2-ol monohydrochloride; 
(RH-[U-dimethyl-2-(4-methoxyphenylH^ 
propan-2-ol monohydrochloride; 
5 (R> 1 -[ 1,1 -dimethy l-2-( 1 , 1 -dimethy 1-4-pheny I)-buty lamino]-3- [3-oxy-dibenz[b,f] [ 1 ,4]oxazepin- 
1 l(10H)-one]-propan-2-ol monohydrochloride; 

(R)-l-[l f l-dimethyl-2-(l t l^imethyl-2^xybenzylH%lamino]0-[3-oxy- 

dibenz[b t f][l,4]oxazepin-l l(10H>one]-propan-2-ol monohydrochloride; 

(R)- 1-[ 1 , 1 -dimethy l-2-[(2-naph^ 
10 [b,f][l ,4]oxazepin]-2-propanol monohydrochloride; 

(R)- 1 -[ 1 , 1 -dimethy l-2-(4-methoxypheny l)ethy lamino]-3-{3-oxy-9, 1 O-dihydrodibenz 

[b,f][l ,4]oxazepin]-2-propanol monohydrochloride; 

(R)-l-[lJ-dimethyI-2-(lJ-dimethyl-4-ph^ 

[b,fl[l t 4]oxazepin]-2-propanol monohydrochloride; 
15 (RH-[U-dimethyl-2-(l^imethyl-2-oxyte 

[b,f][l,4]oxazepin]-2-propanol monohydrochloride; 

(R)-l-tl,l-dimethyl-2-(2-naphthalenyl)ethylamino]-3-[3-oxy-94()-dihydrodite 

[b,f][l,4]oxazepin-l l(10H)-cart>oxymethyl]-propan-2-ol monohydrochloride; 

(R> l-[ 1 ,l-dimethyl-2-(4-methoxyphenyl)ethylamino]-3-[3-oxy-940-dihydiodibenz 
20 [b,f][l,4]oxazepin-l l(10H)-carboxymethyl]-propan-2-ol monohydrochloride; 

(R> 1 -[ 1 , 1 -dimethy l-2-( 1 , 1 -dimethyl-4-phenyl)-buty lamino]-3-[3-oxy-9, 1 0-dihydrodibenz 

[b,f][l,4]oxazepin-l l(10H)-carboxymethyl]-propan-2-ol monohydrochloride; 

(R> 1 -[ 1 , l-dimethyl-2-( 1, l-dimethyl-2-oxybenzyl)ethylamino]-3-[3-oxy-9 ,10-dihydrodibenz 

[b,f|[l,4]oxazepin-l l(10H)-carboxymethyl]-propan-2-o! monohydrochloride; 
25 and pharmaceutical^ acceptable salts thereof. Trifluoroacetate and hydrochloride salts are 

preferred. Hydrochloride salts are more preferred. 

More preferred compounds of the present invention include: 

(R)- 3-[2^:yano^[N-benzyl-N-t4-methylphenylsulfonyl]amino]phenoxy]- l-[l t l-dimethyl-2- 

(4-methoxyphenyl)ethyiamino]-propan-2-ol; 
30 (R)- 3-[2-cyano-4-[N-[4-methyIphenylsulfonyl]ammo]phenoxy]-l-[14^imethyl-2-(^ 

methoxyphenyl)ethylamino]-prppan-2-ol ; 

(R)- 3-[2-cyano-4-[N-methyl-N-[4-methyIphenylsulfonyl]amino]phenoxy]- l-[l,l-dimethyl-2- 
(4-methoxyphenyl)ethylamino]-propan-2-ol; 
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(R)- 3-[2^ano^[N-methyl-N-[methylsulfonyl]amino]phenoxy]- l-[ 1,1 -dimethy l-2-(4- 
methoxyphenyl)ethylamino]-propan-2-ol; 

(R)- 3-[2^yano-^[N-benzyl-N-[methylsulfonyl]amino]phenoxy]- l-[l,l-dimethyl-2-(4- 
methoxyphenyl)ethylamino]-propan-2K)I; 
5 (R)- 3-[2-cyano-4~[ N-methylsulfonylamino]phenoxy]- 1-[1 , l-dimethyl-2-(4- 
methoxyphenyl)ethylamino]-propan-2-ol; 

(R> 3-[2-^ano-4-[N-benzyl-N-[methylsulfonyl]araino]phenoxy]- l-[l,l-dimethyl-2-(2- 
naphthyl)ethylamino]-propan-2-ol; 

(R> 3-[2-cyano-4-[ N-[methylsulfonyl]amino]phenoxy]- 1-[ 1 , 1 -dimethy l-2-(2- 
10 naphthyl)ethylamino]-propan-2-ol; and 

(R)- 3-[2^yano^[N-benzyl-N-[4-methylphenylsulfonyl]amino]phenoxy]- l-[l,l-dimethyl-2- 
(2-naphthyl)ethylamino]-propan-2-ol; 

(R> 3-[2^yano^[N-benzyl-N'-morpholino]ureido]phenoxy]-l-[lJ^imethyl-2-(2-. 
naphthyl)ethylamino]-propan-2-ol; 
1 5 (R> 3-[2^yano-4-[N-benzyl-N , -morpholino]ureido]phenoxy]« 1 -[ 1 , 1 -dimethy l-2-(4- 
methoxyphenyl)ethylamino]-propan-2-ol ; 

(R)_ S-p^yano^lN-methyl-N-morpholinolureidoJphenoxy]- l-[l,l-dimethyl-2-(2- 
naphthyl)ethylamino]-propan-2-dl; 
(R)- 3-[2-cyano-4-[N-methyl-W-moipholm^^ 
20 methoxyphenyl)ethylamino]-propan-2-ol; 
(R)-l-[lj-dimethyl-2-(4-methoxyphenyI^ 
dipropylaminocarbonyl)phenoxy]-propan-2-ol; 

(R)- 1 -[ 1 , 1 -dimethy l-2-(4-methoxypheny l)ethy lamino]-3-[2-cy ano4-(N- 
piperidinylcarbonyl)phenoxy]-propan-2-ol; 
25 (R)-l-[lJ^methyl-2-(4-methoxyphenyl)ethylamino]-3-[2-cyano, 3-chloro-4-(N,N- 
dipropylaminocaibonyl)phenoxy]-propan-2-ol; 

(R)- 1 -[ 1 , 1 -dimethy l-2-(2-naphthy l)ethy lamino]-3- [2-cyano, 3-chloro-4-(N,N- 
dipropylaminocarbonyl)phenoxy]-propan-2-ol; 
(R)- 1 -[ 1 , 1 -dimethyl-2-(4-methoxyphenyl)ethylamino]-3-[2-cy ano-4-(N- 
30 pyrrolidinylcarbonyl)phenoxy]-propan-2-ol; 
(R)-l-[l,l-dimethyl-2-(2-naphthyl)etty^ 
dipropylaminocari>onyl)phenoxy]-propan-2-ol; 
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(R)-l-[l,l-dimethyl-2-<2-naph^ 
propan-2-ol; and 

(RH-[U^imethyl-2K2-naphty 

pyrroIidinylcarbonyl)phenoxy]-propan-2^1.N-[3-(3^hloro-2-cyano-4- 
5 dimethylsulfamoyl)phenoxy-2(R>hy^ 
dimethylethylamine; 
N-[3-(2,3-dichloro-4~morpholinosulf^ 

1,1-dimethylethylamine; 

N-[3^3^hloro-2-cyano-4-morpholinosutf^ 
10 methoxyphenyl)-l J -dimethylethylamine; 

N-[3-(3^hloro-2-cyano-4-pyrrolidinosulfamyl)phenoxy-2(R^ 

methoxyphenyl)-lJ-dimethylethylamine; 

N-[3-(3-chlorb-2-cyano-4-pyrroHdinosulfamyl)phenoxy-2(R)-h 

1 f 1-dimethylethyiamine; 
15 N-[3-(3^hloro-2^yano4-mo^ 

1,1-dimethylethylamine; 

N-[3-(3-chloro-2-cyano-4-thiom 

naphthyl)-l,l^imethylethylaroine; 

N-[3-(3-chloro-2-cyano-4-thiomorph 
20 methoxyphenyl>l,l-dimethylethylamine; 

N-[3-[3-chloro-2-cyano-4-(benzy^ 

napthy 1)- 1 , 1 -dimethylethylamine; 

N-[3-[3-chlon>-2-cyano-4-(benzy^^ 

methoxyphenyl)-l t l-dimethylethylamine; 
25 N-[3-(2,3Kiichloro^dipropylsu^^ 

dimethylethylamine; 

N-[M2.3-dichlon>-4-py^ 

1,1-dimethylethylamine; 

N-[3-(2,3-dichloro-4-piperidinolsulfamyl)phenoxy-2(R)-hydro 
30 l,l-dimethyl]ethylamine; 

N-tMS^hloio^yano^y-cyanre^ 
hydroxypropyl]-2-(4-methoxyphenyl>l,l^imethylethylamine; 
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N-[3-[3^hloro-2-cyano^(2'^yanoeth-l-ylKyclopropylsulfamoyl^ 
hydroxypropyl]-2^2-napthyl>14^imethylethylamine; 
N-[3-(3-chloro-2-cyano^morpholinos^ 
1 , 1 -dimethy lethy lamine; 
5 N-[3-(23-<ttchloro-4-dipropyk^ 
1 , 1 -dimethylethylamine; 
N-[3-(3-chlorc>-2^ano-4-morpholinosul^^ 
1 , 1 -dimethylethy lamine; 

N-[3-(2,3-dichloro-4-morpholinosulf amyl)phenoxy- 2(RHydroxypropyl]-3-phenyl- 1 r l- 
10 dimethylpropy lamine; and 

N-[H23niichloro^morpholinosulfamyl)phenoxy-2(R)-hydro 
dimethylbuty lamine; 

(RH-[U^meftyl-2^4-methoxyphen^ 

dibenzo[a,d]cycloheptene-l 0-(R)-acetic acid]-propan-2-ol; 
15 (R)-l-[U-dimethyl-2-(4-methoxyp 

dibenzo[a,d]cycloheptene-10-(S)-acetic acid]-propan-2-ol; 

(R)«l-[U-dimethyl-2-(2-naphthyl)e^ 

dibenzo[a,d]cycloheptene- 10-(R)-acedc acid]-propan-2-ol; 

(R)-l-[U^imethyl-2-(2-naphthy^^ 
20 dibenzo[a,d]cycloheptene- 10-(S)-acetic acid]-propan-2-ol; 

(R)-l-[ 1 , 1 -dimethy l-2-(4-methoxyphenyl)ethylamino]-3 10-ethylthio-2-cyano-3-oxy-5H- 

dibenzo[a t d]cycloheptene]-propan-2-ol; 

(R)- 1 -[ 1 , 1 -dimethy l-2-(4-methoxyphenyl)ethylamino]-3 10-ethylthio-2-cyano-3-oxy-5H- 

dibenzo[a,d]cycloheptene)-propan-2-ol; 
25 (R)-l-[l,lKiimethyl-2-(4-methoxyphenyl)eto^^ 

dibenzo[a,d]cycloheptene- 1 0-(R)-acetic acid)-propan-2-ol; 

(R)-l-[l,l-dimethyl-2-(4-methoxypbeny^ 

dibenzo[a,d]cycloheptene- 10-{S)-acetic acid]-propan-2-oI; 

(R>l-[U-dimethyl-2<2-naphthyl)e^ 
30 dibenzo[a,d]cycloheptene- 10-(R)-acetic acid]-propan-2-ol; 

(R)- H 1 , 1 -dimethy l-2-(2-naphthyl)ethylamino]-3-[ 10, 1 1 -dihydro-3-oxy-5H- 

dibenzo[a,d)cycloheptene- 10-(S)-acetic acid]-propan-2-ol; 
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(R)- H U^imethyl-2<4-meftoxy 
dibenzo[a,d]cycloheptene]-propan-2-ol; 

(R)- 1-[ 1 , l-dimethyI-2-(2-naphthy l)ethylamino]-3-[ 1 0-ethylthio-3-oxy-5H- 
dibenzo[a4]cycloheptene]-propan-2-oI; 
5 (R)-l-[l,l-dimethyl-3-phenyl-propylan^ 

dibenzo[a4]cycloheptene-10-(R)-acetic acid]-propan-2-ol; 

(RH -[ U-dimethyl^phenyl-ta^ 
dibenzo[a,d]cycloheptene- 1 0-(R)- acetic acid]-propan-2-ol; 
(R)- l-[M^imethyl-2-phenoxy^tty^ 
10 dibenzp[a t d)cycloheptene-10-(R)-acetic acid]-propan-2-ol; and 

(R)- 1 - [ 1 , 1 Klimethyl-2-oxybenzyl-ethy lamino]-3-[ 1 0, 1 1 -dihydro-2-cy ano-3-oxy-5H- 
dibenzo[a,d]cycloheptene- 1 0-(R)-acetic acid]-propan-2-ol; 
(R)- 1-[1 >dimethyl-2K2-naphthdenyl)e^^ 

I l(10H>one]-propan-2-ol monohydrochloride; 

15 (RH-[U-dimeftyl-2<4-m^^ 
propan-2-ol monohydrochloride; 

(R)-l-[l,l -dimethyl-2-( 1 , 1 -dimethyl-4-pheny l)-butylamino]-3-[3-oxy-dibenz[b f f] [ 1 ,4] oxazepin- 

I I ( 10H>one]-propan-2-ol monohydrochloride; 

(R).l-[lJ^methyl-2-(lJ^imethyl-2K)xybenzyl)^thylammo]-3-t3-oxy- 
20 dibenz[b,f][l,4]oxazepin-l l(10H)-one]-propan-2-ol monohydrochloride; 

(R> 1 - [ 1 , 1 -dimethy l-2-[(2-naphthaleny I)ethylamino]-3-[3-oxy-9, 1 O-dihydrodibenz 

[b,f][ 1 ,4]oxazepin]-2-propanol monohydrochloride; 

(R)-l-[U-dimethyl-2-(4-methoxyphenyl^ 

[b,f][l,4]oxazepin]-2-propanol monohydrochloride; 
25 (R)-l-[U^methyl-2^U-dimethyl^phenyl^ 

[b,f][ 1 ^loxazepinl^-propanol monohydrochloride; 

(RH-[U^imethyl-2-(U^methyl-2^ 

[b,f][l,4]oxazepin]-2-propanol monohydrochloride; 

(R)-H 1 4^methyl-2K2-naphthalenyl)ethylamino]-3-[3^xy-940Kiihydrodibenz 
30 [b,f][l t 4]oxazepin-l 1 ( 1 0H)-carboxy methyl]-propan-2-ol monohydrochloride; 
(R>l-[U^methyl-2-(4-methoxyphenyl)ethylaim^ 

[b,f][l,4]oxazepin-l l(10H)-carboxymethyl]-propan-2-ol monohydrochloride; 
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(RH-[1 .l^methyl-2-(U^OTeAyl^ 

[b^[l,4]oxazepin-l l(10H>carboxymethyI]-propan-2-ol monohydrochloride; 
(RH4U^imethyl-2-(U-dimethyl-2^^ 

[b,f][l,4]oxazepin-l l(10H>carboxymethyl]-propan-2-ol monohydrochloride; 
S and pharmaceutically acceptable salts thereof. 

The most preferred compounds of the present invention include: 

(R)- 3-[2^yano^[N-benzyl-N-[4-methylphenykulfonyl]amino]phenoxy]- Hl,l-dimethyl-2- 

(4-methoxyphenyl)ethylamino]-propan-2-ol; 

(R)- 3-[2-cyano^[N-[4-methylphenylsulfo^^ 
10 methoxyphenyl)ethylamino]-propan-2-ol; 

(R)- 3-[2^yano^[N-methyl-N-[4-methylphenylsulfonyl]amino]phenoxy]- l-[l,l-dimethyl-2- 

(4-methoxyphenyl)ethyIamino]-propan-2-ol; 

(R)- 3-[2^yano^[N-methyl-N-[methylsidfonyl]amino]phenoxy]- l-[l,l-dimethyl-2-(4- 
methoxyphenyl)ethylamino]-propan-2-ol; 
15 (R)- 3-[2-cyano-4-[N-benzyl-N-[methylsulfonyl]amino]phenoxy]- 1-[1, l-dimethyl-2-(4- 
methoxyphenyl)ethylamino]-propan-2-olt; 

(R)- 342^ano^[N-benzyl-N-tmethylsulfonyl]amino]phenoxy]- l-[l,l-dimethyl-2-(2- 
naphthyl)ethylamino]-propan-2-ol; 
(R)^-[2^yano^[N-benzyl-N'-moipholino]^ 
20 naphthyl)ethylamino]-propan-2-ol; 

(R)- 3-[2-cyano-4-[N-benzyl-tf -mo^ 
methoxypheny l)ethy lamino]-propan-2-ol ; 

(R> S-P-cyano-^fN-methyl-hr-morpholinolureidolphenoxy]- l-[l,l-dimethyl-2-(2- 
naphthyl)ethylamino]-propan-2-ol ; 
25 (R)- 3-[2^yano^[N-methyl-N'-morph 

methoxyphenyl)ethylamino]-propan-2-ol and 

(R)- 3-[2-cyano-4-[N-benzy l-N-[4-methylphenylsu!f onyl]amino]phenoxy]- l-[ 1 , l-dimethyl-2- 
(2-naphthyl)ethylainino]-propan-2-ol ; 

(RH -[ 1 , 1 -dimethy l-2K4-methox^ 
30 dipropylaminocarbonyl)phenoxy]-propan-2-ol; 

(R> 1 -[ 1 f 1 -dimethyl-2-(4-methoxypheny ))ethylamino]-3-[2-cyano-4-(N- 
piperidinylcaibonyI)phenoxy]-propan-2-ol; 
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(R)-l-[l,l-dimethyl-2K^methoxyphenyl)ethylai^^ 
pyrrolidinylcarbonyl)phenoxy]-propan-2-ol; 

(RH-[U^meAyl-2^2-naphthy^ 
dipropylaminocaibonyl)phenoxy]-propan-2-ol; 

5 (RH-[U^methyl-2-(2-naphthyl^ 

propan-2-ol; and 

(R)-HU-dimethyl-2-(2-naphthy^ 

pyrTolidinylcarbonyI)phenoxy]-propan-2-ol. 

N-[3-(2,3-dichloro-4-moipholm^^ 
10 1 J -dimethy lethy lamine; 

N-[3-(3-cMoro-2-cyano-4-moipholinosul^^ 

methoxypheny iy 1 , 1 -dimethy lethy lamine; 

N-[3^3^hloro-2^ano^pyrrolidinsulfamoyl)phenoxy-2(R)-h 

methoxyphenyl)- 1 4 -dimethy lethy lamine; 
15 N-[H3^hlorcn2^yano^pyiTolidinosulfamyI)phenoxy-2(R)-hydroxypro 

1 , 1 -dimethy lethy lamine; 

N-[3-(3-chloro-2-cyano-4-morphol^ 

1,1 -dimethy lethy lamine; 

N-[3-(3-chloro-2-cyano-4-thiomorpholinos 
20 riaphthyl)-lj-dimethylethylamine; 

N-[3-(3-chloro-2K7ano-4-thiomorpholinosulfamyl)phenoxy-2(R)-hydro 

methoxyphenyl)- 1 , 1-dimethy lethy lamine; 

N-[3-(23-dichloro^pyiTolidinolsulf^ 

1, 1-dimethylethy lamine; 
25 N-[M2,3-dichloro-4-piperidinolsutf^ 

methoxyphenyl)- 1 , 1-dimethylethy lamine; 

N-[H3<hloro-2-cyano-4-mo 

1,1 -dimethy lethy lamine; 

N-[3-[3-chloro-2-cyano-4-(2 , -cyanoeth- 1 -y l)-cyclopropy Isulf amoy l]phenoxy-2(R)- 
30 hydroxypropyl]-2-(4-methoxyphenyl)-lJ-dimethylethylamine; 
N-[M3-chloro-2-cyano-4-(2'-cya«oeth-l-yl)^ 
hydroxypropyl]-2-(2-napthyl)-l , 1-dimethy lethy lamine; 
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N-[H3^hloro-2K:yano-4-morpholinosulfamy^ 
1 , 1 -dimethy lethy lamine; 

N-[3-(23-dichloro-4-morpholinosulfamyl)phenoxy- 2(R)-hydroxypropyl]-4-pheny 1-1,1 - 
dimethylbutylamine; 

5 N-[H2>cticMon>^morphoUno^ 
dimethylpropylamine; 

N-[3^23^ichloro-4-morpholinosulfamyl)phenoxy- 2(R)-hydroxypropyl]-4-phenyl-l,l- 
dimethylbutylamine; 

(R). l-[ 1 , 1 -dimethyI-2-(4-methoxyphenyl)ethylamino]-3-[ 10, 1 l-dihydro-2-cyano-3-oxy-5H- 
10 dibenzo[a,d]cycloheptene-10-(R)-aceticacid]-propan-2«ol; 
(R)- 1-[1, l-dimethyl-2-(4-methoxy 
dibenzo[a,d]cycloheptene-10-(S)-acetic acid]-propan-2-ol; 

(R>- H 1 , 1 -dimethy l-2-(2-naphthyi)ethylamino]-3-[ 10, 1 1 -dihydro-2-cyano-3-oxy-5H- 

dibenzofa, djcycloheptene- 1 0-(R)-acetic acid)-propan-2-ol; 
15 (R)-l-[l,l-dimethyl-2-(2-n^hthyl)ethylanMno]-3-[10,l l-dihydro-2-cyano-3-oxy-5H- 

dibenzo[a,d]cycloheptene-10-(S)-aeeticacid]-propan-2-ol; 

(RH-[U^in^thyl-2-(2-naphthyl)ethyla^ 

dibenzo[a,d]cycloheptene]-propan-2-ol; and 

(R>l-[l,lKlimethyl-2K2-naphthyl)ethylamino]-3-[10-ethylthio-2< 
20 dibenzo[a,d]cycloheptene]-propan-2-ol; 

(R)- 1 -[ 1 , 1 -dimethy l-2-(2-naphth^ 

11(1 OH>one]-propan-2-ol monohydrochloride; 

(R)-Hl,l-dimethyl-2-(4-inethoxypheny^ 

propan-2-ol monohydrochloride; 
25 (R)-l-[l,l-dimethyl-2-[(2-naphthalenyl)e^ 

[b,f][ 1 ,4]oxazepin]-2-propanol monohydrochloride; 

(R> 1 - [ 1 , 1 -dimethyl-2-(4-methoxyphenyl)ethy lamino]-3- [3-oxy-9, 1 0-dihydrodibenz 
[b,f][ 1 ,4]oxazepin]-2-propanol monohydrochloride; 

(R)- 1 - [ 1 , 1 -dimethy l-2-(2-naphthalenyl)ethy lamino]-3-[3-oxy-9, 1 0-dihydrodibenz 
30 [b,f][l,4]oxazepin-l 1 (10H)-carboxymethyl]-propan-2-ol monohydrochloride; 
(R)-l-[l,l-dimethyl-2-(4-methoxyphenyl)eth^^ 

[b,f][l,4)oxazepin-l 1 ( 1 0H)~carboxy methy l]-propan-2-ol monohydrochloride; 
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and pharmaceutically acceptable salts thereof. 

The present compounds can be formulated as pharmaceutical^ acceptable salts and 
complexes thereof. Pharmaceutical^ acceptable salts are non-toxic salts in the amounts and 
concentrations at which they are administered. 

5 ? Pharmaceutical^ acceptable salts include acid addition salts such as those containing 
sulfate, hydrochloride, fumarate, maleate, phosphate, sulfamate, acetate, citrate, lactate, tartrate, 
methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate, cyclohexylsulfaraate 
and quinate. Pharmaceutically acceptable salts can be obtained from acids such as hydrochloric 
acid, maleic acid, sulfuric acid, phosphoric acid, sulfamic acid, acetic acid, citric acid, lactic 

10 acid, tartaric acid, malonic acid, methanesulfonic acid, ethanesulfonic acid, benzenesulfonic 
acid, p-toluenesulfonic acid, cyclohexylsulfamic acid, fiunaric acid, and quinic acid. 

Pharmaceutically acceptable salts also include basic addition salts such as those 
containing benzathine, chloroprocaine, choline, diethanolamine, ethylenediamine, meglumine, 
procaine, aluminum, calcium, lithium, magnesium, potassium, sodium, ammonium, alkylamine, 

IS and zinc, when acidic functional groups, such as carboxylic acid or phenol are present. 
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The present invention provides compounds of Formula (I) above which can be prepared 
using standard techniques. An overall strategy for preparing preferred compounds described 
herein can be carried out as described in this section. Using the protocols described herein as a 
model, one of ordinary skill in the art can readily produce other compounds of the present 

invention. 

Scheme 1 



r - ? -<l 

X 1 O 

KjCOj, acetone JL 

Heat 
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Scheme 3 




(PhgP^Pd 

CO, F^RjNH 
DMF 
heat 
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Scheme g 




Hydraxytamine hydrochloride 
Et/i EtOH, Reflux, 18 hrs 




-28- 



WO 98/45255 



PCT/US98/06928 



Scheme 7 



5 




A general procedure used to synthesize many of the compounds can be carried out as 
described in Scheme l f above: A solution of aryl alcohol (X-OH) in acetone was treated with an 

10 appropriate base such as K2CO3, heated for 15 min. R-glycidyl nosylate was added and the , 
reaction continued overnight to give the corresponding glycidyl ether (Scheme 1). In the case of 
an alkyl alcohol, a stronger base, e.g. NaH in DMF was used. This method can also be used for 
aryl alcohols. A solution of the substituted glycidyl ether and excess amine (typically 1,1- 
dimethyl-2-(4-methyloxyphenyl)ethylamine) in absolute ethanol, acetonitrile, THF or any other 

15 similar solvent in the presence of a suitable catalyst such as UCIO4 is stirred overnight at reflux. 
Hie product is purified by normal phase chromatography. Hydrochloride salts are prepared by 
treatment of die corresponding free base with HC1 either in gas phase or 4M dioxane solution, or 
any other standard method. 
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The synthesis of the corresponding o- substituted aryl ethers is described in 
Scheme 2-9. For example, treatment of a 2-cyano-4-nitn>phenol (Scheme 2) with K2OO3 

followed by methyl iodide, yields the corresponding aryl methyl ether, treatment with Fe 

powder or any other reducing agent capable of reducing the aryl nitro group in the presence on 

5 the nitrile, gives the corresponding aniline. Reaction of the thus obtained aniline with an 
appropriate sulfonyl or carbonyl chloride such as tosyl, or mesyl chloride or 4- 
moipholinecarbonyl chloride, in the presence or triethyl amine produces the corresponding 
sulfonamide or urea. Alkylation of the sulfonamide nitrogen can be carried out via 
deprotonation with an appropriate base such as NaH in an appropriate anhydrous solvent such as 

10 DMF, followed by treatment with the desired alkyl halide such as benzyl bromide. The methyl 
ether was then removed with Me3PhSi and I2 or with Lil in collidine, or any other standard 
deprotection method known to a chemist skilled in the art The 2,3-disubstituted methyl ether 
(Scheme 3).is treated with bromine in the presence of Fe resulting in regiospecific bromination. 
The resulting bromide can then be treated under carbonylamidation conditions, (Ph3>4Pd, CO, 

15 R1R2NH, DMF, heat to give the resulting amide which is deprotected with Lil in collidine to 
give the corresponding aryl alcohol. Treatment of an ortho-substituted aryl ether Scheme 4 with 
SOCI2 followed by a primary or secondary amine gives the p-sulfonamide. The methyl ether is 
then removed with Me3PhSi and I2 or with Lil in an appropriate solvent such as collidine, or 
any other deprotection method known to a chemist skilled in the art (Scheme 2), to yield the 

20 desired arylalcohol. The methyl aryl ether (Scheme 5) is converted to the corresponding aryl 

alcohol with AlCl3/EtSH. The cyano group is introduced selectively adjacent to the aryl alcohol 
by treating the aryl alcohol with paraformaldehyde and SnCl* to give the formyl derivative. 
Conversion of the formyl group to the corresponding oxime and dehydration with AC2O gives 
the cyano-aryl ester. Final hydrolysis of the aiyl ester gives the desired aryl alcohol. 

25 Deprotection of the methyl aryl ether of the ketone(Scheme 6). gives the aryl alcohol as well as 
the thio enolether. Nucleophilic displacement of the aryl fluoride (Scheme 7) with the 
potassium salt of the phenol gives a biaryl ether which is reduced and then cyclized to give a 
cyclic amide which is converted to the corresponding aryl alcohol via deprotection with 
AlCl37EtSH. The amide from Scheme 7 is reduced to the tricyclic anilide (Scheme 8) which is 

30 converted to the corresponding aryl alcohol via deprotection with AlCl3/EtSH. The tricyclic 
anilide from Scheme 8 is alkylated with the appropriate electrophile to give the corresponding 
N-alkylated material (Scheme 9). 
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With appropriate manipulation and protection of any chemical functionality, synthesis 
of the remaining compounds of Formula (I) is accomplished by methods analogous to Schemes 
1-9. 

In order to use a compound of Formula (I) or a pharmaceutical^ acceptable salt thereof 
5 for the treatment of humans and other mammals, it is normally formulated in accordance with 
standard pharmaceutical practice as a pharmaceutical composition. 

The calcilytic compounds can be administered by different routes including intravenous, 
intraperitoneal, subcutaneous, intramuscular, oral, topical (transdermal), or transmucosal 
administration. For systemic administration, oral administration is preferred. For oral 
10 administration, for example, the compounds can be formulated into conventional oral dosage 
forms such as capsules, tablets, and liquid preparations such as syrups, elixirs, and concentrated 
drops. 

Alternatively, injection (parenteral administration) may be used, e.g., intramuscular, 
intravenous, intraperitoneal, and subcutaneous. For injection, the compounds of the invention 

15 are formulated in liquid solutions, preferably, in physiologically compatible buffers or solutions, 
such as saline solution, Hank's solution, or Ringer's solution. In addition, the compounds may 
be formulated in solid form and redissolved or suspended immediately prior to use. Lyophilized 
forms can also be produced. 

Systemic administration can also be by transmucosal or transdermal means. For 

20 transmucosal or transdermal administration, penetrants appropriate to the barrier to be 

permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, bile salts and fusidic acid derivatives. In 
addition, detergents may be used to facilitate permeation. Transmucosal administration, for 
example, may be through nasal sprays, rectal suppositories, or vaginal suppositories. 

25 For topical administration, the compounds of the invention can be formulated into 

ointments, salves, gels, or creams, as is generally known in the art. 

The amounts of various calcilytic compounds to be administered can be determined by 
standard procedures taking into account factors such as the compound IC50, EC50, the 
biological half-life of the compound, the age, size and weight of the patient, and the disease or 

30 disorder associated with the patient Hie importance of these and other factors to be considered 
are known to those of ordinary skill in the art. 
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Amounts administered also depend on the routes of administration and the degree of 
oral bioavailability. For example, for compounds with low oral bioavailability, relatively higher 
doses will have to be administered or the number of doses will have to be increased. 

Preferably the composition is in unit dosage form. For oral application, for example, a 
5 tablet, or capsule may be administered, for nasal application, a metered aerosol dose may be 
administered, for transdermal application, a topical formulation or patch may be administered 
and for transmucosal delivery, a buccal patch may be administered. In each case, dosing is such 
that the patient may administer a single dose. 

Each dosage unit for oral administration contains suitably from 0.01 to 500 mg/Kg, and 
1 0 preferably from 0. 1 to 50 mg/Kg, of a compound of Formula (I) or a pharmaceutical^ 

acceptable salt thereof, calculated as the free base. The daily dosage for parenteral, nasal, oral 
inhalation, transmucosal or transdermal routes contains suitably from 0.01 mg to 100 mg/Kg, of 
a compound of Formula(I). A topical formulation contains suitably 0.01 to 5.0% of a compound 
of Formula (I). The active ingredient may be administered from 1 to 6 times per day, preferably 
15 once, sufficient to exhibit the desired activity, as is readily apparent to one skilled in the art. 
As used herein, "modulator" means antagonist. 

As used herein, "treatment" of a disease includes, but is not limited to prevention, 
retardation and prophylaxis of the disease. 

Hie compounds of the present invention preferably exhibit a ratio of (J-receptor binding 

20 to calcium receptor binding (in K[ values) of 3 or greater, more preferably of 10 or greater, most 
preferably of 30 or greater. 

Diseases and disorders which might be treated or prevented, based upon the affected 
cells, include bone and mineral-related diseases or disorders; hypoparathyroidism; those of the 
central nervous system such as seizures, stroke, head trauma, spinal cord injury, hypoxia- 

25 induced nerve cell damage, such as occurs in cardiac arrest or neonatal distress, epilepsy, 

neurodegenerative diseases such as Alzheimer's disease, Huntington's disease and Parkinson's 
disease, dementia, muscle tension, depression, anxiety, panic disorder, obsessive-compulsive 
disorder, post-traumatic stress disorder, schizophrenia, neuroleptic malignant syndrome, and 
tourette's syndrome; diseases involving excess water reabsorption by the kidney, such as 

30 syndrome of inappropriate ADH secretion (SIADH), diseases involving abnormally low serum 
parathyroid levels, cirrhosis, congestive heart failure, and nephrosis; hypertension; preventing 
and/or decreasing renal toxicity from cationic antibiotics (e.g., aminoglycoside antibiotics); gut 
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motility disorders such as diarrhea and spastic colon; GI ulcer diseases; GI diseases with 
excessive calcium absorption such as sarcoidosis; autoimmune diseases and organ transplant 
rejection; squamous cell carcinoma, and pancreatitis. 

In a preferred embodiment of the present invention, the present compounds are used to 
5 increase serum parathyroid ( W PTH") levels in a pulsatile manner. Increasing serum PTH levels 
can be helpful in treating diseases such as hypoparathyroidism, osteosarcoma,, periodontal 
disease, fracture, osteoarthritis, rheumatoid arthritis, Paget's disease, humoral hypercalcemia 
malignancy and osteoporosis. Increasing serum PTH levels can be used to treat various 
diseases including bone and mineral related diseases. 
10 Various embodiments of the present invention include administering the compound to a 

patient to cause an increase in serum PTH having a duration up to one hour, one hour to twenty- 
four hours, one hour to twelve hours, one hour to six hours, one hour to five hours, one hour to 
four hours, two to five hours, two hours to four hours, or three hours to about six hours. 

Various additional embodiments include administering the compound to a patient to 
15 cause an increase in serum PTH up to 0.5 fold, 0.5 to 5 fold, 5 fold to 10 fold, and at least 10 
fold, greater than the peak serum PTH in the patient. The peak serum level is measured with 
respect to the patient not undergoing treatment 

Compositions of Formula (I) and their pharmaceutical^ acceptable salts which are 
active when given orally can be formulated as syrups, tablets, capsules and lozenges. A syrup 
20 formulation will generally consist of a suspension or solution of the compound or salt in a liquid 
carrier for example, ethanol, peanut oil. olive oil, glycerine or water with a flavoring or coloring 
agent Where the composition is in the form of a tablet, any pharmaceutical carrier routinely 
used for preparing solid formulations may be used. Examples of such carriers include 
magnesium stearate, ten* alba, talc, gelatin, acacia, stearic acid, starch, lactose and sucrose. 
25 Where the composition is in the form of a capsule, any routine encapsulation is suitable, for 
example using the aforementioned carriers in a hard gelatin capsule shell. Where the 
composition is in the form of a soft gelatin shell capsule any pharmaceutical carrier routinely 
used for preparing dispersions or suspensions may be considered, for example aqueous gums, 
celluloses, silicates or oils, and are incorporated in a soft gelatin capsule shell. 
30 Typical parenteral compositions consist of a solution or suspension of a compound or 

salt in a sterile aqueous or non-aqueous carrier optionally containing a parenterally acceptable 
oil, for example polyethylene glycol, polyvinylpyrrolidone, lecithin, arachis oil or sesame oil. 
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Typical compositions for inhalation are in the form of a solution, suspension or 
emulsion that may be administered as a dry powder or in the form of an aerosol using a 
conventional propellant such as dichlorodifluoromethane or trichl orofluoromethane. 
A typical suppository formulation comprises a compound of Formula (I) or a 
5 pharmaceutical^ acceptable salt thereof which is active when administered in this way, with a 
binding and/or lubricating agent, for example polymeric glycols, gelatins, cocoa-butter or other 
low melting vegetable waxes or fats or their synthetic analogs. 

Typical dermal and transdermal formulations comprise a conventional aqueous or non- 
aqueous vehicle, for example a cream, ointment, lotion or paste or are in the form of a medicated 
10 plaster, patch or membrane. 

Preferably the composition is in unit dosage form, for example a tablet, capsule or 
metered aerosol dose, so that the patient may administer a single dose. 

No unacceptable toxological effects are expected when compounds of the present 
invention are administered in accordance with the present invention. 
1 5 The biological activity of the compounds of Formula (I) are demonstrated by the 

following tests: 

(I ) Calcium Receptor Inhibitor Assay 

Calcilytic activity was measured by determining the IC50 of the test compound for 
20 blocking increases of intracellular Ca 2 + elicited by extracellular Ca 2+ in HEK 293 4.0-7 cells 
stably expressing the human calcium receptor. HEK 293 4.0-7 cells were constmcted as 
described by Rogers et al., J. Bone Miner. Res. 10 Suppl. 1 :S483, 1995 (hereby incorporated by 
reference herein). Intracellular Ca 2 + increases were elicited by increasing extracellular Ca 2+ 
from 1 to 1.75 rnM. Intracellular Ca 2+ was measured using fluo-3, a fluorescent calcium 
25 indicator. 

The procedure was as follows: 

Cells were maintained in T- 150 flasks in selection media (DMEM supplemented with 
10% fetal bovine serum and 200 ug/mL hygromycin B), under 5% C02:95% air at 
37 °C and were grown up to 90% confluency. The medium was decanted and the cell 
30 monolayer was washed twice with phosphate-buffered saline (PBS) kept at 37 °C. After the 
second wash, 6 mL of 0.02% EDTA in PBS was added and incubated for 4 minutes at 37 °C. 
Fallowing the incubation, cells were dispersed by gentle agitation. Cells from 2 or 3 flasks were 
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pooled and pelleted (100 x g). The cellular pellet was resuspended in 10-15 mL of SPF-PCB+ 

and pelleted again by centrifugation. This washing was done twice. Sulfate- and 

phosphate-free parathyroid cell buffer (SPF-PCB) contains 20 mM Na-Hepes, pH 7.4, 126 mM 

NaCi, 5 mM KCl f and 1 mM MgCl2« SPF-PCB was made up and stored at 4 °C. On the day of 

5 use, SPF-PCB was supplemented with 1 mg/mL of D-glucose and 1 mM CaCl2 and then split 

into two fractions. To one fraction, bovine serum albumin (BS A; fraction V, ICN) was added at 

5 mg/mL (SPF-PCB+). This buffer was used for washing, loading and maintaining the cells. 

The BSA-free fraction was used for diluting the cells in the cuvette for measurements of 

fluorescence. The pellet was resuspended in 10 mL of SPF-PCB+ containing 2.2 uM fluo-3 

10 (Molecular Probes) and incubated at room temperature for 35 minutes. Following the 

■ * 
incubation period, the cells were pelleted by centrifugation. The resulting pellet was washed 

with SPF-PCB+. After this washing, cells were resuspended in SPF-PCB+ at a density of 1-2 x 
10 6 cells/mL. For recording fluorescent signals, 300 uL of cell suspension were diluted in 1 .2 
mL of SPF buffer containing 1 mM CaCl2 and 1 mg/mL of D-glucose. Measurements of 
15 fluorescence were performed at 37 °C with constant stirring using a spectrofluoriraeter. 
Excitation and emission wavelengths were measured at 485 and 535 nra, respectively. To 
calibrate fluorescence signals, digitonin (5 mg/mL in ethanol) was added to obtain Fj^x, and 
the apparent F^ was determined by adding Tris-EGTA (2.5 M Tris-Base, 0.3 M EGTA). The 
concentration of intracellular calcium was calculated using the following equation: 
20 Intracellular calcium = (F-Fmin/Fmax) x Kd; where Kd = 400 nM. 

To determine the potential calcilytic activity of test compounds, cells were incubated 
with test compound (or vehicle as a control) for 90 seconds before increasing the concentration 
of extracellular Ca 2+ from 1 to 2mM. Calcilytic compounds were detected by their ability to 
block, in a concentration-dependent manner, increases in the concentration of intracellular Ca 2+ 
25 elicited by extracellular Ca 2+ . 

In general, those compounds having lower IC50 values in the Calcium Receptor 
Inhibitor Assay are more preferred compounds- Compounds having an IC50 greater than 50 uM 
were considered to be inactive. Preferred compounds are those having an IC50 of lOuM or 
lower, more preferred compounds have an IC50 of luM, and most preferred compounds have 
30 an IC50 of 0. 1 uM or lower. 
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(TO Calcium Receptor Binding Assay 

HEK 293 4.0-7 cells stably transfected with the Human Parathyroid Calcium 
ReceptorCHuFCaR") were scaled up in T180 tissue culture flasks. Plasma membrane is 
obtained by polytron homogenization or glass douncing in buffer (50mM Tris-HCl pH 7.4, ImM 

5 EDTA, 3mM MgCl2) in the presence of a protease inhibitor cocktail containing luM Leupeptin, 
0.04 uM Pepstatin, and 1 mM PMSF. Aliquoted membrane was snap frozen and stored at - 
80°C 3 H labeled compound was radiolabeled to a radiospecific activity of 81Ci/mmole and 
was aliquoted and stored in liquid nitrogen for radiochemical stability. 

A typical reaction mixture contains 2 nM 3 H compound ((R,R>N-4'-methoxy-t-3-3'- 

10 memyl-r^ylphenyl-l^l-naphmyl)emylajiiine), 4-10 ug membrane in homogenization buffer 
containing 0.1% gelatin and 10% EtOH in a reaction volume of 0.5 mL. Incubation is 
performed in 12 x 75 polyethylene tubes in an ice water bath. To each tube 25 uL of test sample 
in 100% EtOH is added, followed by 400 uL of cold incubation buffer, and 25 uL of 20 nM 3 H- 
compound in 100% EtOH. The binding reaction is initiated by the addition of 50 uL of 80-200 

15 ug/mL HEK 293 4.0-7 membrane diluted in incubation buffer, and allowed to incubate at 4°C 
for 30 min. Wash buffer is 50 mM Tris-HCl containing 0.1 % PEL Nonspecific binding is 
determined by the addition of 100-fold excess of unlabeled homologous ligand, and is generally 
30% of total binding. The binding reaction is terminated by rapid filtration onto 1% PEI 
pretreated GF/C filters using a Brandel Harvestor. Filters are placed in scintillation fluid and 

20 radioactivity assessed by liquid scintillation counting. 

m p-adrenergic Receptor Binding Assay 

The (J-Adrenergic Receptor Binding Assay is carried out as follows. Incubations are 
performed in polypropylene reaction tubes in a 37 °C water bath. To each tube 50 uL of test 

25 sample is added, followed by 300 uL of assay buffer (50 mM Tris-HCl, pH 7.5), and 50 uL of 20 
nM [ 3 H]-dihydroalprenoloL The binding reaction is initiated by the addition of 100 uL of 3.75 
mg/mL well-washed rat cortex membranes in assay buffer, and allowed to incubate at 37 °C for 
30 minutes. Non-specific binding is detennined in the presence of 10 uM alprenolol. The final 
concentration of reactants is: 2 nM [ 3 H]-dihydroalprenolol, and 75 mg/mL rat cortex membrane 

30 in a reaction volume of 0.5 mL. 

The binding reaction is terminated by rapid filtration with ice-cold assay buffer onto 
GF/C filters (Brandel, Gaithersburg, MD) which have been soaked for 15 minutes in assay 
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buffer. The reaction is first diluted with 3 mL of cold assay buffer (4 °C), then aspirated onto 
the filter followed by 3 x 3 mL washes. Filter disks are placed in 7-mL polypropylene 
scintillation vials with 5 mL of ScintiSafe 50% (Fisher Scientific, Pittsburgh, PA), and counted 
overnight 

5 {j-adrenergic activity can be reduced using appropriate functional groups and structural 

modifications, ^-adrenergic receptor activity and binding to the ^-adrenergic receptor can be 
measured using standard techniques. For example, see Riva et al, Mol Pharmacol 36:201-210, 
1989. 

In one embodiment of the present invention the calcilytic compounds have a Kj ^ 0.1 
1 0 uM, at the P-adrenergic receptor as measured using the p-Adrenergic Receptor Binding Assay 
described above. In other embodiments, using the P-Adrenergic Receptor Assay calcilytic 
compounds have a Kj > 1 .0 uM, and Kj £ 10.0 uM. 

The following examples are illustrative, but not limiting of the embodiments of the 
present invention. 
15 EXAMPLE? 

Example 1 

Preparation of (RV 3-r2>CTano-4-rN*benzv1-N-r4-methvlphenvlsulf6nvl1aminoph enoxv1- 1- 
ri.l-dimethvN2-f4-methoxvphenvnethvlaminol-propan-2 -o1 hydrochloride salt 

20 a) 5-Nitro-2-methoxybenzonitrile 

A mixture of 2-cyano-4-nitrophenol (3.5 g, 21 mmol), K2CO3 (5.9 g, 42 mmol), and 
Mel (9.08 g, 64 mmol) in acetone (50 mL) was heated at reflux overnight The mixture was 
cooled and concentrated, taken up in H2O, stirred, filtered the yellow solid, dried by air (3.0 g, 
79%). ! H NMR (400 MHz, CDCI3): d 4.08 (s, 3H), 7.12 (d, J = 9.2 Hz, 1H), 8.5 (m, 2H). 

25 

b) 5-Amino-2-methoxylbenzonitrfle 

The compound of Example l(a ) (8.5 g, 47.7 mmol) from above, Fe powder (13.3 g, 
238.6 mmol), and NH4CI (13 g, 23.9 mmol) in EtOH/H20 (100 mL, 9:1) was heated at reflux 
in 2h. The mixture was filtered hot The filtrate was concentrated, taken up in H2O, stirred, 
30 filtered and the tan solid thus obtained air dried to obtain 5.0 g (71%) of the of the above named 
compound. *H NMR (400 MHz, CDCI3): d 4.08 (s, 3H), 5.50 (s, 2H), 7.12 (d, J = 9.2 Hz, 1H), 
8.50 (m,2H). 



-37- 



WO 98/45255 PCT/US98/06928 



c) 2-Methoxy-5-[[Nr4-methylphenyl]sulfonyI]amm 

To a stirred mixture of the compound of Example 1(b) (2.0 g, 13.6 mmol), and R3N 
(1.44 g, 14.7 moles) in CH2CI2 (20 mL) was added p-toluenesulfonyl chloride. (2.72 g, 14.7 
5 mmol). After stirring at RT overnight, the mixture was concentrated, taken up in H2O, extracted 
with EtOAc, washed with brine, dried over MgSC>4, filtered, concentrated, triturated with Et 2 0 
to give 2.50 g (60%) of the above named compound as an off-white solid. *H NMR (400 MHz, 
CDCI3): d 2.48 (s, 3H), 3.95 (s, 3H), 6.80 (d, J = 9.1 Hz, 2H), 7.03 ( d, J = 9.2 Hz, 1H), 7.40 ( m, 
2H), 7.52 (d, J = 9.1 Hz, 2H). 935 (s, 1H). 

10 

d) 2-Methoxy-5-[[N-4-methylphenyl]sulfon^ 

To a stirred suspension of NaH (pre-washed with hexane, 60% oil, 0.15 g, 3.6 mmol) in 
DMF (20 mL) was added the compound of Example 1 (c) (1.0 g, 3.3 mmol) in portions. After 
stirring at RT for Ih, benzyl bromide (0.6 g, 3.4 mmol) was added, and continued to stir at RT 
1 5 overnight. The mixture was quenched with H2O, extracted with EtOAc. The organic extracts 
were washed with brine, dried over MgSC>4, concentrated to give 0.7 g (58%) of the above 
named compound as a brown solid. *H NMR (400 MHz, CDCI3): d 2.49 (s, 3H), 3.87 (s, 3H), 
4.68 (s, 2H), 6.80 (d, J = 9.1 Hz, 2H), 7.01 
(d, 2.7 Hz, 1H), 125 (m, 7H), 7.50 (d, J = 9.1 Hz, 2H). 

20 

e) 2-Hydroxyl-5-[[N^methylphenyl]sulfonyl-N-benzyl]am 

A mixture of the compound of Example 1(d) (0.70 g, 1.7 mmol), PhSiMe3 
(0.41 g, 2.6 mmol), and iodine (0.67 g, 2.6751 mmol) was heated at 130 C in 3h. The mixture 
was cooled and added saturated aqueous NaHSC>3, extracted with £tOAc. The organic extracts 
25 were washed with H2O, brine, dried over MgSO* filtered, concentrated, and purified by flash 
column chromatography (40% EtOAc/Hexane) to afford the title compound as a light brown 
solid (0.20 g, 30%).^ NMR (400 MHz, CDCI3): d 2.49 (s, 3H), 4.68 (s, 2H), 6.80 (d, J = 9.1 
Hz, 2H), 7.01 ( d, 2.7 Hz, IH), 7.25 (m, 7H), 7.50 (d, J = 9.1 Hz, 2H). 

30 f) 2-Cyano-4- [N-benzyl-N-[4-methylphenyIsulfonyl]amino]phenyl glycidol 

A mixture of the compound of Example 1(e) (0.20 g, 0.5 mmol), K2CO3, and 2R-(-)- 
glycidyl-3-nitrobenzenesulfonate (0.16 g, 0.6 mmol) in acetone (5 mL) was refluxed in 24h. The 
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mixture was cooled, concentrated, taken up in H 2 0, extracted with EtOAc(3x). The organic 
extracts were washed with saturated NaHC0 3 , brine, dried over MgS0 4 , filtered, concentrated, 
and purified by flash column chromatography (35% EtOAc/Hexane) to afford the tide 
compound (0.148 g, 65%) as an off white foam. *H NMR (400 MHz, CDC1 3 ): d 2.29 (s, 3H), 
5 2.85 <t, J = 4.5 Hz, 1H), 2.95 (t, J = 4.5 Hz, 1H), 3.40 (m, 1H), 4.10 (dd, J = 5.4, 11.4 Hz, 1H), 
4.43 (dd, J = 2.6, 1 1.4 Hz, 1H), 4.68 (s, 2H), 6.80 (d, J = 9.1 Hz, 2H), 7.01 ( d, 2.7 Hz, 1H), 7.25 
(m, 7H), 7.50 (d, J = 9.1 Hz. 2H). 

g) N-[2R-Hydroxy-3-H2-cyano-4-[N-benzyl-N-[4-methylphenyl sulfonyljamino] 
10 phenoxylpropyia,l^ethyl-2-[4-meftoxyphenyl]e<hylamine hydrochloride 

A mixture of the compound of Example 1(f) (0.145 g. 0.3 mmol), UCIO4 (0.10 g, 0.6 
mmol), and 4-methoxyphenyl-l,l-dimethyl (0.07 g. 0.4 mmol) in dried acetonitrile (5 mL) was 
heated at reflux in 24h. The mixture was cooled and concentrated, taken up in H2O, extracted 
with EtOAc (3x). The combined organic extracts were washed with brine, dried over MgS04, 

15 filtered, concentrated, and purified by flash column chromatography (3% MeOH/CH2Cl2) to 
afford a colorless oil which was stirred in methanol and added 4M HC1, concentrated, and 
triturated in ether to give the tide compound (0.120 g, 60%) as an off white solid. l U NMR 
(400 MHz, DMSO-dg): d 1.09 (s, 3H), 1.1 1( s, 3H),2.42 (s, 3H), 2.64 (s, 2H), 3.10 (dd, J = 7.2, 
14.4 Hz, 1H), 3.25 (dd, J - 7.2. 14.4 Hz, 1H), 3.34 (s, 3H), 3.71 (s, 3H),4.21 (m, 2H). 4.30 (m, 

20 1H),4.63 (s, 2H). 6.90 (d, J = 7.2 Hz, 2H), 7.12 (d, J = 7.2 Hz, 2H), 7.22 (d, J = 7.3 Hz. 1H). 
7.33, (m, 5H), 7.63 (d, J = 7.3 Hz, 2H), 8.06 (s, 1H), MS (M+l, m/z): 614.4. Anal. Calculated, 
for C35H39N3O4SHCI 1.25H 2 0: C, 62.48; H, 621; N, 6.24; Found: C, 62.44; H, 6.30; N, 6.25. 
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foample 2 

Preparation of fRV 3-r2>cvano-4-N-r4>inelhvlDhenvlsu1fonvnaininoD henoxv1- l-flJ- 
dimethvl-2-f 4>methoxvphenvnethvlamino1-p ropaii-2-ol hydrochloride salt 

5 a) 2-Hydroxyl-5-IIN^methylphra^ 

A mixture of the compound of Example 1(d) (0.50 g, 1.6542 mmol), PhSiMe3 
(0.40 g, 2.5 mmol), and iodine (0.63 g, 2.5 mmol) was heated at 130 °C in 3h. The mixture was 
cooled and added saturated aqueous NaHSC>3, extracted with EtOAc. The organic extracts were 
washed with H2O, brine, dried over MgSO^ filtered, concentrated, and purified by flash column 

1 0 chromatography (40% EtOAc/Hexane) to afford the title compound (0.25 g, 5 1 %) as a light 

yellow solid. l H NMR (400 MHz, CDCI3): d 2.49 (s, 3H), 4.68 (s, 2H), 6.80 (d, J = 9.1 Hz, 2H), 
7.01 ( d, 2.7 Hz, 1H), 7.25 (m, 7H), 7.50 (d, J = 9.1 Hz, 2H), 9.55 (s, 1H). 

b) 2-Cyano-4-N-[4-methylphenyl]sulfonyllamino]phenyl glycidol 
15 A mixture of the compound of Example 2(a) (0.25 g, 0.8 mmol), K2CO3 (0.12 g, 0.9 

mmol), and 2R-(->-glycidyl-3-nitrobenzenesulfonate (02 g, 0.9 mmol) in acetone (5 mL) was 
refluxed in 24h. The mixture was cooled, concentrated, taken up in H2O, extracted with 
EtOAc(3x). The organic extracts were washed with saturated NaHCC>3, brine, dried over 
MgS04, filtered, concentrated, and purified by flash column chromatography (60% 
20 EtOAc/Hexane) to afford the title compound (0.15 g, 65%) as an off white foam. *H NMR (400 
MHz, CDCI3): d 2.29 (s, 3H), 2.85 (t, J =4.5 Hz, 1H), 2.95 (t, J = 4.5 Hz, 1H), 3.40 (m, 1H), 
4.10 (dd, J = 5.4, 1 1.4 Hz, 1H), 4.43 (dd, J = 2.6, 11.4 Hz, 1H), 4.68 (s, 2H), 6.80 (d, J = 9.1 Hz, 
2H), 7.01 ( d, J = 9.3 Hz, 1H), 7.25 (m, 2H), 7.50 (d, J = 9.1 Hz, 2H), 9.55 (s, 1H). 

25 c) N-[2R-Hydroxy-3-[[2^yano^[N-benzyl-N-[4-methylphenyl]sulfonyl]ainino] 
phenoxy]propyl-14-dimethyI-2-[4Hnethoxyphenyl]ethy!aniinehy 

A mixture of the compound of Example 2(b) (0.22 g, 0.8 mmol), UCIO4 (021 g, 0.1.5 
mmol), and 4-methoxyphenyl-l,l-dimethyl ethylamine(0.16 g, 0.9 mmol) in dried acetonitrile (5 
mL) was heated at reflux in 24h. The mixture was cooled and concentrated, taken up in H2O, 

30 extracted with EtOAc (3x). The combined organic extracts were washed with brine, dried over 
MgS04, filtered, concentrated, and purified by flash column chromatography (3% 
MeOH/CH2^2) to ^ OT ^ ^ a colorless oil which was stirred in methanol and added 4M HQ, 
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concentrated, and triturated in ether to give the title compound (64 mg, 16%) as a yellow foam. 
*H NMR (400 MHz, DMSO-D 6 ): d 1.09 (s f 3H), 1.11( s, 3H), 2.64 (s t 2H), 3.10 (dd, J = 7.2, 
14.4 Hz, 1H), 3.25 (dd, J = 7.2, 14.4 Hz, 1H), 3.34 (s, 3H), 3.71 (s, 3H),4.21 (m, 2H), 4.30 (m, 
1H),5.90 (d, J = 7.6 Hz, 1H), 6.90 (d. J = 7.2 Hz, 2H) f 7.12 (d, J = 7.2 Hz, 2H), 7.22 (d, J = 7.3 
5 Hz, IH), 7.33, (m, 5H), 7.63 (d, J = 7.3 Hz, 2H), 8.06 (s, 1H), 10.47 (s, 1H). MS (M+l, m/z): 
524.4. Anal. Calcd. for C28H33N3O5S HC1: C, 60.05; H, 6.11; N, 7.50; Found: C, 60.40; H, 
6.30; N, 7.25. 

Example 3 

Preparation of fRV 3>r2-CTflno-4-rN-methv1-N»r4-m ethvlphenvlsulfonvnamlnol 
10 phenoxvM-riJ-dimethvl-2-(4-methoxvp^ salt 

a) 2-Methoxy-5-[[N^methyIphenyl]sulfonyI-N-ben^ 

To a stirred suspension of NaH (pre-washed with hexane, 60% oil, 0.080 g, 1.9 mmol) ) 
in THF (15 mL) was added compound from Example 1(c) (0.50 g, 1.6 mmol) in portions. After 
15 stirring at RT for Ih, methyl iodide (0.28 g, 1 .9 mmol) was added, and refluxed in 4h. The 

mixture was cooled, taken up in H2O, extracted with EtOAc. The organic extracts were washed 
with brine, dried over MgSC>4 and concentrated to give the title compound (0.45 g, 86%) as a 
yellow solid. *H NMR (400 MHz, CDCI3): d 2.49 (s, 3H), 3.10 (s, 3H), 3.87 (s, 3H), 6.92 (d, J = 
9.1 Hz, IH), 7.11 ( d, 2.7 Hz, IH), 7.25 (d, J = 8.1 Hz, 2H), 7.45 (m, 3H). 

20 

b) 2-Hydroxyl-5-|^-methyl-N«[4-^ 

A mixture of the compound of Example 3(a) (0.45 g, 1 .4 mmol), PhSiMe3 ( 0.42 g, 2.8 
mmol), and iodine ( 0.72 g, 2.8 mmol) was heated at 130 °C in 3h. The mixture was cooled and 
added saturated aqueous NaHS03, extracted with EtOAc. The organic extracts were washed 
25 with H2O, brine, dried over MgS04, filtered, concentrated, and purified by flash column 

chromatography (40% EtOAc/Hexane) to afford the title compound (0 .214 g, 50%) as a light 
yellow oil. *H NMR (400 MHz, CDCI3): d 2.49 (s t 3H), 3.10 (s, 3H), 6.92 (d, J = 9.1 Hz, IH), 
7.1 1 ( d, 2.7 Hz, IH), 7.25 (d, J = 8.1 Hz, 2H), 7.45 (m, 3H). 

30 c) 2-Cyano^4N-benzyl-N44-methylphenylsulfonyl]amino]phenyl glycidol 

A mixture of the compound of Example 3(b) (0.2 g, 0.7 mmol), K2CO3 (0.20 g, 1.4 
mmol), and 2R-(-)-glycidyl-3-nitrobenzenesulfonate (0^ g, 0.7 mmol) in acetone (5 mL) was 



-41- 



WO 98/45255 



PCT/US98/06928 



refluxed in 24h. The mixture was cooled, concentrated, taken up in H2O, extracted with EtOAc 
(3x). The organic extracts were washed with saturated NaHCC>3, brine, dried over MgS04, 
filtered, concentrated to afford the title compound as a tan solid (0.24 g, 95%). 1 H-NMR (400 
MHz, CDCI3): d 2.44 (s, 3H), 2.85 (t, J = 4.5 Hz, 1H), 2.97 (t, J = 4.5 Hz, 1H), 3.15 (s, 3H), 3.42 
5 (m, iH), 4.12 (dd, J = 5.4, 1 1.4 Hz, 1H), 4.42 (dd, J = 2.6, 1 1.4 Hz, 1H), 6.97 (d, J = 9.1 Hz, 
1H), 7.13 (d, J = 2.7 Hz, 1H), 7.27 (d, J = 8.1 Hz, 2H), 7.41 (m, 3H). 

d) (R)- 3-[2Hyano^[N-methyl-N-[4-methylphenylsulfo Hl,l- 
dimethyl-2-(4-methoxyphenyl)ethylamino]-propan-2-ol hydrochloride salt 

10 A mixture of the compound of Example 3(c) (0.24 g, 0.7 mmol), UCIO4 (0.092 g, 0.7 

mmol), and 4-methoxyphenyH,l -dimethyl ethylamine (0.12 g, 0.7 mmol) in dried acetonitrile 
(5 mL) was heated at reflux in 24h. The mixture was cooled and concentrated, taken up in H2O, 
extracted with EtOAc (3x). The combined organic extracts were washed with brine, dried over 
MgSC>4, filtered, concentrated, and purified by flash column chromatography (5% 

15 MeOH/CH2Cl2) to afford an off white foam which was stirred in methanol and added 4M HC1, 
concentrated, and triturated in ether to give the title compound as an off white solid (0.20 g, 
55%).^ NMR (400MHz, DMSO-dg): d 1.09 (s, 3H), Ul( s, 3H), 2.41 (s, 3H), 2.64 (s, 2H), 
3.10 (dd, J = 7.2, 14.4 Hz, 1H), 3.25 (dd, J = 7.2, 14.4 Hz, 1H),3.08 (s, 3H), 3.78 (s, 3H),3.98 
(m, 1H), 4.20 (t, J = 7.2 Hz, 2H),4.60 (s, 1H), 6.80 (d, J = 10.8 Hz, 2H), 6.95 (d, J = 10.8 Hz, 

20 1H), 7.06 (d, J = 10.8 Hz, 1H), 7.1 1 (d, J = 3.6 Hz, 1H), 121 (d, J = 10.8 Hz, 2H), 7.36 (d, J 10.8 
Hz, 1H), 7.41 (d, J = 10.8 Hz, 2H). MS (M+l, m/z): 524.4. Anal. Calcd. for 
C29H35N3O5S HC1:C, 60.67; H, 6.32; N, 7.32; Found: C, 60.40; H, 6.30; N.7.50. 

Example 4 

25 Preparation of (R)- 3-f2»cvano-4-fN-benzvl-N>rmethvlsulfonvna mino1phenoxv% 1-flJ- 
dimethvl-2>(4-methoxvphenvnethv]amino1-propan«2-ol hydroch loride salt 

a) S-Amino-2- fluorobenzonitrile 

A mixture of 5-nitro-2-fluorobenzonitrile (10 g, 60.2 mmol), Fe powder (17 g, 0.3 mol), 
30 and NH4CI (1.7 g, 30 mmol) in EtOH/H 2 0 (100 mL, 9:1) was heated at reflux in 2h. The 

mixture was filtered at hot The filtrate was concentrated, taken up in H2O, stirred, filtered air- 
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dried to obtain the tide solid as a tan solid, (5.0 g, 71%). 1 H-NMR (400 MHz, DMSO-dg): d 5.54 
(s, 2H), 6.85 (m, 2H), 7.16 (t, J = 8.1 Hz, 1H). 

b) 2-FIuoro-5-[N-methylsulfonyl]aminobenzoxiitrile 

5 To a stirred, cooled (0 °Q mixture of the compound of Example 4(a) (5.0 g, 36.7 mmol), 

and R3N (3.9 g, 38.5 mol) in CH2CI2 (20 mL) was added methanesulfonyl chloride (4.42 g, 
38.5 mmol). After stirring at RT overnight, the mixture was quenched with H2O, extracted with 
ether. The combined organic extracts were washed with brine, dried over MgS04, filtered, 
concentrated to afford the title compound as a brown solid (6.8 g, 87%).^ NMR (400 MHz, 

10 DMSO-dg): d 3.10 (s, 3H), 7.50 (m, 2H), 7.76 (t, J = 8.1 Hz, 1H), 10.4 (s, 1H). 

c) 2-nuoro-5-[[-N-methyl]sulfonyl-N-benzyl]aininobenzonitrile 

To a stirred suspension of NaH (pre-washed with hexane, 60% oil, 0.20 g, 4.7 mmol) in 
DMF (15 mL) was added the compound from Example 4(b) (1.0 g, 4.7 mmol) in 
15 fluorobenzonitrile portions. After stirring at RT for lh, benzyl bromide (0.80 g, 4.7 mmol) was 
added, and stirred overnight, quenched with H2O, extracted with ether, washed with brine, dried 
over MgS04, concentrated, and purified by flash column chromatography (50% EtOAc/Hexane) 
to afford the tide compound as an orange oil (1.03 g, 73%). ! H NMR (400 MHz, CDCI3): d 3.05 
(s, 3H), 4.80 (s, 2H), 7.20 (m, 6H), 7.50 (m, 2H). 

20 

d) 2-Hydroxy-5-[^-benzyl-N-methylsulfonyl]aininobenzonitriIe 

A mixture of the compound from Example 4(c) (2 g, 6.7 mmol), KOAc (1 g, 10.1 
mmol), and 18-crown-6 ether (2.7 g 10.17 mmol) in MeCN (30 mL) was heated at reflux for 
24h. The mixture was cooled and 20 mL of IN NaOH were added, stirred at RT for 48 h, 
25 concentrated, extracted with ether (discarded). The aqueous layer was acidified, and extracted 
with EtOAc, dried over MgSC>4, and concentrated to give the title compound as an orange foam 
(1.2 g, 57%).^ NMR (400 MHz, CDCI3): d 3.05 (s, 3H), 4.75 (s, 2H), 6.90 (d, J = 9.1 Hz, 1H), 
7.31 (m,7H). 

30 e) 2-Cyan(H^[[N-benzyl-N-methylsulfonyl]amino]phenyl glyddol 

A mixture of the compound of Example 4(d) (1.1 g t 3.8 mmol), K2CO3 ( 1.06 g, 7.6 
mmol), and 2R-(-)-gJycidyl-3-nitrobenzenesulfon^ (1.0 g, 3.8 mmol) in acetone (20 mL) was 
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heated at reflux in 24h. The mixture was cooled, concentrated, taken up in H2O, extracted with 
EtOAc(3x). The organic extracts were washed with saturated NaHC(>3, brine, dried over 
MgS04, filtered, and concentrated to afford the title compound as a yellow solid (1.4 g, 99%). 
*H NMR (400 MHz, CDCI3): d 2.85 (t, J = 45 Hz, 1H), 2.97 (t, J = 4.5 Hz, 1H), 3.00 (s, 3H), 
5 3.40 (m, 1H), 4.05 (dd, J = 5.4, 11 A Hz, 1H), 4.42 (dd, J = 2.6, 11.4 Hz, 1H), 4.79 (s, 2H), 6.97 
(d, J - 9.1 Hz, 1H), 7.24 (m, 5H), 7.37(dd, J = 2.6, 9.1 Hz, 1H), 7.41 (d, J = 2.6, 1H). 

f) (R). 3^2^ano^[N-benzyl-N-[methylsulfonyl]amino]phenoxy]- l-[l,l-dimethyl-2-(4- 
methoxyphenyl)ethylaminol-propan-2H>l hydrochloride salt 

10 A mixture of the compound from Example 4(e) (0.50 g, 1.4 mmol), UCIO4 (0.19 g, 1.4 

mmol), and 4-methoxyphenyI-l,l-dimethyl ethylamine(0.25 g, 1.4 mmol) in dried acetonitrile (5 
mL) was heated at reflux in 24h. The mixture was cooled and concentrated, taken up in H2O, 
extracted with EtOAc (3x). The combined organic extracts were washed with brine, dried over 
MgS04, filtered, concentrated, and purified by flash column chromatography (4% 

15 MeOH/CH2Cl2) to afford a yellow foam which was stirred in methanol and added 4M HC1, 
concentrated, and triturated in ether to give the title compound as a yellow foam (0.70 g, 
87%).^ NMR (400 MHz, DMSO-d^: d 1.09 (s, 3H), 1.1 1( s, 3H), 2.41 (s, 3H), 2.64 (s, 2H), 
3.10 (dd, J = 7.2, 14.4 Hz, 1H), 3.25 (dd, J = 7.2, 14.4 Hz, 1H)3.08 (s, 3H), 3.78 (s, 3H),3.98 
(m, 1H), 4^20 (t, J = 7.2 Hz, 2H),4.60 (s, 1H), 6.80 (d, J = 10.8 Hz, 2H), 6.95 (d, J = 10.8 Hz, 

20 1H), 7.06 (d, J = 10.8 Hz, 1H), 7.1 1 (d, J = 3.6 Hz, 1H), 7.27 (d, J = 10.8 Hz, 2H), 7.36 (d. J 10.8 
Hz, 1H), 7.41 (d, J = 10.8 Hz, 2H). MS (M+l, m/z): 524.4. Anal. Calcd. for 
C29H35N3O5S HCl: C, 60.67; H, 6.32; N, 7.32; Found: C, 60.40; H, 6.30; N/7.50. 

Example 5 

25 Preparation of (RV 342-cvano-4-rN>methvl-N-rmeth vlsulfonvl1ammolDhenoxvl- l-fl,!- 
dimethvl-2-(4-methoxvphenvneth vlaminoVpropan-2-ol hydrochloride salt 

a) 2-Methoxy-5-[[N-methyl]sulfonyl]aminobaizonitriIe 

Following the procedure in Example 4(b), the tide compound was prepared as a tan 
30 solid.(2.50 g, 82%). *H NMR (400 MHz, CDCI3): d 3.02 (s, 3H), 3.95 (s, 3H), 7.25 (d, J = 9.1 
Hz, 1H), 7.72 (d, J = 9.1 Hz, 1H), 7.85 (s, 1H), 9.60 (s, 1H). 
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b) 2-Methoxy-5-[N-methyl-N-methylsulfonyI]aminobenzonitriIe 

Following the procedure in Example 3(a), the title compound was prepared as a yellow 
solid (0.44 g, 83%). ! H NMR (400 MHz, DMSO-d^): d 3.02 (s, 3H), 3.25(s, 3H), 3.95 (s, 3H), 
7.25 (d, J = 9.1 Hz, 1H), 7.72 (d, J = 9.1 Hz, 1H), 7.85 (s, 1H). 

5 

c) 2-Hydroxy-5-P^-methyl-N-methylsulfonyl]ammobenzonitrile 

Following the Example 3(b) the title compound was prepared as a tan solid (0.068 g, 
16%). *H NMR (400 MHz. DMSO-dg): d 3.02 (s, 3H), 3.25(s, 3H), 7.25 (d, J = 9.1 Hz, 1H), 
7.72 (d, J = 9.1 Hz, 1H), 7.85 (s, 1H). 

10 

d) 2-Cyano-4-[[N-methyl-N-methylsulfonyl]amino]phenyl glycidol 

Following the procedure in Example 3(c), the title compound was prepared as a brown 
oil (0.083, 99%). !H NMR (400 MHz. CDC1 3 ): d 2.45 (s, 3H),2.85 (t, J = 4.5 Hz, 1H), 2.97 (t, J 
= 4.5 Hz, 1H), 3.00 (s, 3H), 3.40 (m, 1H), 4.05 (dd, J = 5.4, 1 1.4 Hz, 1H), 4.42 (dd, J = 2.6, 1 1.4 
15 Hz,lH),6.97(d,J = 9.1Hz,lH),7.45(m,2H). 

e) (R> 3-[2-cyano-4-IN-metiiyl-N-[methylsulfonyl]ainino]phenoxy]- l-[l,l-dimethyl-2-(4- 
methoxyphenyl)ethylamino]-propan-2-ol hydrochloride salt 

Following the procedure in Example 3(d), the title compound was prepared as a tan 
20 solid (0.07 g, 48%). MS (M+l, m/z): 462.2 Anal. Calcd. for C23H31N3O5SHCI H 2 0: C, 53.52; 
H, 6.64; N, 8.13; Found: C, 53.39; H, 6.38; N.7.94. 

Example 6 

Preparation of fltt- 3.r2-cva n o-4-rN.methvkulfonvlaniino1phenoxv1- l.ri.l-dimethyl-2-(4- 

25 methoTVDhenvnrthvlnminoT.nropan.2^1 hydrochloride salt 

A solution of the compound of Example 4(f) (0.30 , 0.5 mmol) in MeOH (5 mL) was 
hydrogenated in 10% PdVC (0.07 g) at RT in overnight. The catalyst was filtered, and the filtrate 
was concentrated, and purified by flash column chromatography (7% MeOH/CH2Cl2) to afford 
a yellow oil which was dissolved in MeOH and added 4M HC1 in p-dioxane, concentrated, 

30 triturated in ether to afford the title compound as a yellow foam (0.08 g, 32%). *H NMR (400 
MHz, CDCI3): d 1.04 (s, 3H), 1.06 (s, 3H), 2.62 (s, 2H), 2.82 (dd, J = 7.2. 14.4 Hz. 1H). 2.92 
(dd, J = 7.2. 14.4 Hz, 1H). 2..97 (s, 3H), 3.77 (s, 3H), 3.95 (m, 1H), 4.09 (d, J = 7.2 Hz. 2H). 
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6.80 (d. J = 10.8 HZ, 2H), 7.05 (d, J = 10.8 Hz, 1H), 7.08 (d, J = 10.8 Hz, 2H), 7.42 (m, 2H).. 
MS (M+l, m/z): 448.3. Anal. Calcd. for C22H 2 9N30 5 SHC1-2H2 0: c - 5U °; H - 6£1 ' N « 812; 
Found: C, 50.86; H, 6.42; N,7.90. 

5 Example 7 

Preparation, of fltt- .vri^flno^-rN.benCTl-N.r methvlsulfonvllflniinolDhenoxvV 1-TC.fr 
dimethvl-2-r2-naphthvl'>ethvlamino1-propan-2-o l hydrochloride salt 

A mixture of Experiment 4e (0.36 g, 1 mmol), L1CIO4 (0.14 g, 1 mmol), and 1,1- 
dimethyl-2-[2-naphthyl]eraylaniine (0.2 g, 1 mmol) in dried acetonitrile (8 mL) was heated at 
10 reflux in 24 h. The mixture was cooied and concentrated, taken up in H20, extracted with 
EtOAc (3x). The combined organic extracts were washed with brine, dried over MgSC>4, 
filtered, concentrated, and purified by flash column chromatography (3% MeOH/CH2Cl2) to 
afford the tide compound as a yellow foam (0.40 g, 71%). *H NMR (400 MHz, CDCI3): d 1.09 
(s, 3H), 1.1 1( s, 3H), 2.81 (dd, J = 7.2, 14.4 Hz, 1H), 2.85 (d, J = 3.6 Hz, 2H), 2.90 (s, 3H), 2.96 

15 (dd, J = 7.2, 14.4 Hz, 1H),3.91 (m, 1H), 4.04 (d, J = 7.2 Hz, 2H), 4.76 (s, 2H), 6.95 (d, I = 12 
Hz. 1H), 7.27 (m. 1 1H), 7.55 (s, 1H), 7.80 (m.2H). MS (M+l, m/z): 468.2. Anal. Calcd. for 
C32H35N3O4SH2O: C, 66.75; H, 6.47; N, 7.29; Found: C, 66.84; H, 6.20; N.7.50. 

Example 8 

20 Preparation of HtV. 3.r2^vano.4-f NJmeth vlsnlfonvllaminnlphenoxvl. l.n.l.dimethvl-2- 
(2.n a nhthvnethvlaminol-propan-2-ol hydrochloride salt 

A solution of the compound from Example 7(a) (0.20 , 03 mmol) in MeOH (5 mL) was 
hydrogenated in 10% Pd/C (0.06 g) at RT in overnight. The catalyst was filtered, and the filtrate 
was concentrated, and purified by flash column chromatography (5% MeOH/CH 2 Cl2) to afford 

25 a yellow oil which was dissolved in MeOH and added 4M HC1 in p-dioxane, concentrated, 
triturated in ether to afford the tide compound as a yellow solid (0.08 g, 44%).^ NMR (400 
MHz, CDCI3): d 1.09 (s, 3H), 1.1 l(s, 3H), 2.81 (dd, J = 72, 14.4 Hz, 1H),2.85 (d, J = 3.6 Hz, 
2H), 2.90 (s, 3H), 2.96 (dd, J = 7.2, 14.4 Hz. 1H)3.91 (m, 1H), 4.04 (d, J = 12 Hz, 2H), 6.95 (d, 
J = 7.2 Hz, 1H), 7.27 (m, 6H), 7.55 (s, 1H), 7.80 (m, 2H). MS (M+l, m/z): 468.2. Anal. Calcd. 

30 forC25H29N 3 O4SHCr0.25H2 O: C, 55.60; H, 6.34; N, 7.70; Found: C, 55.60; H, 6.20; N.7.50. 
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Example 9 

Preparation of N4(TtV2-Hvdroxv-3-f^ ann-3^hlorophenoxY)propYl-14-diinetliYl-2. 

henzvloxvethvlamine 

To a 0 e C mixture of NaH (0.8g, 33.7 mmole) in DMF (15 mL) was added slowly 3- 

5 amino-3-methylpropanol. After stirring at 0°C for 3h, the reaction was allowed to warm to 
room temperature and benzyl bromide (5.76g, 33.7 mmole) was added slowly then stirred at 
room temperature an additional 18h. H 2 0 (150 mL) was added to quench the reaction then the 
amine was extracted into diethyl ether (3x100 mL). The organic layers were combined, washed 
with saturated NaCl(aq) (100 mL), dried over sodium sulfate, and concentrated in vacuo. The 

10 residue was purified by short path distillation to afford 2. lg of the title compound. GC/EI-MS 
m/z (reL int.) 179 (M+, .0). 92 (6), 91 (75), 88 (8), 77 (1 1), 65 (26), 62 (6), 58 (100), 57 (6), 51 
(7), 43 (5), 42 (17), 41 (10). 

Example 10 . 
Preparation of raVl-riJ-dimethvl-2-f4^ 
15 dinropvlaminocarbonvnph enoxvl-propan-2-ol hydrochloride salt 

a) Preparation of 2-cyano-4 (N,N-dipropyI aminocarbonyl)methoxy phenol. 

Meuiyl-3-cyano-4-methoxy benzoate (5g, 26 mmol Lancaster) was dissolved in 100 mL 

of methanol and treated with 1M NaOH aqueous (52 mL, 52 mmol) for 5 h. at room 
20 temperature. The reaction was evaporated to half volume, acidified with aqueous 3N HC1, 

extracted with CHC13, dried over anhydrous MgS04, filtered and evaporated to give 3.5g of the 

corresponding acid which was carried on with out further purification. 

The material from above (3g, 16.9 mmol) was dissolved in 40 mL of benzene and 1 mL 

of DMF and treated with oxalyl chloride (1.52 mL, 17.4 mmol). The resulting reaction mixture 
25 was stirred at room temperature for 1 5 h. The reaction was cooled to 0 °C and treated with 

DIEA (4 .55 mL, 26.1 mmol) and then split into four equal portions. One portion (6.33 mmol) 

was treated with dipropylamine (880 uL, 6.33 mmol) and then stirred at room temperature for 16 

h. The reaction was diluted with EtOAc, washed with brine, dried over anhydrous MgS04, 

filtered and evaporated. The residue was purified by flash chromatography (silica gel 5% 
30 MeOH in CHC13) to give 820 mg of the above named compound. ! H NMR (CDC13, 250 MHz) 

d 7.6-7.3 (2H, m), 7.02 (1H, d), 3.97 (3H, s), 3.4-3.2 (4H, m), 1.6 (4H, br s), 0.9-0.8 (6H, m). 
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b) Preparation of 2-cyano-4-(NJJ-dipropylaminocarbonyI)phcno] 

The compound of Example 10(a) (820 mg, 3. 1 mmol) from above was dissolved in 40 
mL of collidine and treated with Lil (845 mg, 6.3 1 mmol) and stirred at reflux for 16 h. The 
reaction was taken into 3N HC1, extracted with EtpAc, dried over anhydrous MgSO* filter and 
5 evaporated to give 630 mg (2.04 mmol) of the above named compound contaminated with 

approximately 20% of unreacted methyl ether. *H NMR (CDCI3, 250 MHz) d 7.6-7.3 (2H, m), 
7.02 (1H, d), 3.4-3.2 (4H, m), 1.6 (4H, br s), 0.9-0.8 (6H, m). 

c) Preparation of [2Kyano-4-(N,N-dipropylaminocarbonyl)]phenyl R-glyddyl ether 

10 The compound of example 10(b) (470 mg, 2.04 mmol), K 2 C0 3 (563 mg, 4.08 mmol), 

and (2RH-)-glycidyl-3-nitrobenzenesulfonate (528 mg, 2.04 mmol) were heated in acetone (30 
mL) at reflux for 18 h. The solvent was concentrated in vacuo to half of the volume, poured into 
H2O and extracted with EtOAc. The combined organic extracts were dried (MgSO^, 
evaporated and the residue purified by column chromatography (silica gel, 80% EtOAc/hexanes) 

15 to give the tide compound as a clear oil. l H NMR (CDCI3, 250 MHz) d 7.6-7.3 (2H, m), 7.02 
(1H, d), 4.47-4.41 (1H, d of d), 4.1S4.08 (1H, m) 3.4-3.2 (5H, m), 2.86-2.83 (2H, m) 1.6 (4H, br 
s), 0.9-0.8 (6H, m). 

d) Preparation of (R)-1414^hnethyl^(4-metho^henyl)ethylanifao>H2-cyano-^(NJ<l- 
20 dipropylarninocarbonyl)phenoxy]-propan-2-ol 

A solution of the compound of Example 10 (c) (380 mg, 2.1 mmol) and lithium 
perchlorate (426 mg, 4.02 mmol) in ethanol (25 mL) was heated at reflux for 12 h. The reaction 
was evaporated and purified by flash chromatography (silica gel 5% MeOH in chloroform) to 
give the free base of the above name compound. This material was dissolved in 
25 dichloromethane and treated with 1 molar equivalent of IN HCl/methanol. Upon addition of 
ether, crystals formed and were subsequenUy collected and dried in a vacuum oven to give 150 
mg of the tide. ESMS [M+H]*= 482; *H NMR (CDCI3, 360 MHz @ 300 K) d 7.7-7.76 (2H, 
m), 7.2-7.1 (3H, m), 6.9-6.8 (2H, m), 4.3^.2 (4H, m), 3.76 (3H, s), 33-3.1 (6H, m), 2.95 (2H, 
s), 1.7-1.5 (4H, m), 1.3 (6H, d), 0.9-0.7 (6H, m). 
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Example 11 

Preparation of fltt-l-M l^imethvl- l-f^mettioxvnhenvnetlivlaininol-Ml-CYano-^fN. 

prnpvlaminorohenoxvl-propan-2-ot 

5 a) Preparation of (RH4M-diroethyl-2-(4-methoxypte 
propylamino)phenoxy]-propan-2-ol hydrochloride salt 

Following the procedure outlined in Example 10 but substituting propyl amine for 
dipropylamine in Example 10(a) 7 mg of the title compound was prepared. ESMS [M+H]*= 
440; *H NMR (CDCI3, 360 MHz) @ 300 Kd 7.7-7.76 (2H, m). 7.2-7.1 (3H, m), 6.9-6.8 (2H, 
10 m), 4.3-42 (4H, m), 3.76 (3H, s), 3.5-3.1 (4H, m), 2.95 (2H, s), 1.7-1.5 (2H, ra), 1.3 (6H, d), 
0.9-0.7 (3H, m). 

Example 12 

Preparation of a t V1-ri.1.di m ethri-2^4-methoxY P henYl)ethyla m ino1-3.[2-c Y an<wK N- 
15 Diperidinvlcarbonvl rohenoxvl-prop an-2-ol hydrochloride salt 

a) Preparation of (R)a-[14HUroethyl-2-(4-methoxyphenyl)ethylamino]-3-[2<yano-^(N- 
piperidinylcarbonyl)phenoxy]-propan-2-ol 

Following die procedure outlined in Example 10 but substituting piperidine for 
20 dipropylamine in Example 10(a.) 150 mg of the title compound was prepared. ESMS [M+H]*= 
467, *H NMR (CDCI3, 360 MHz, @ 300 K) d 7.6-7.75 (2H, m), 7.1-7.0 (3H, m), 6.8-6.7 (2H, 
m), 4.13-3.91 (3H, m). 3.76 (3H, s). 2.95 : 2.8 (2H, m), 2.62 (2H, m), 1.6-1.5 (6H, m), 1.03 (6H, 
d). 

25 Example 13 

preparation of fRt-l.ri.l^imethvl.2-f4-met hoxvphenvnettivlamin6%a-r2. 3-diehloro-4-fN 
morpholYnvlcarbonvnphenoxYl»pro ban»2-ol hTdrochloride salt 

(a) 2 r 5-Dichloro-4-bromoamsole. 
30 Bromination of 2,3-dichloroanisole (Aldrich, 1 .0g, 5.65 mmol) using the method of 

Wyrick, S.D.; Smith, F.T.; Kemp, W£.; Grippo, A.A. Journal of Medicinal Chemistry, 1987, 
Vol. 30, No.10 P. gave 729 mg (50%) of the tide compound as a white solid. *H NMR (250 
MHz, CDCI3) d 7.51 (d, J=8.5 Hz, 1H), 6.77 (d, 1=85 Hz, 1H), 3.92 (s, 3H). 
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(b) 2^Dichloro-4-(morpholinocarbonyl)anisole 

The compound of Example 13(a) (150 mg, 0.59 mmol) was dissolved in DMF (8 mL) 
and morpholine was added (0.52 mL, 5.9 mmol). Argon was bubbled through the solution for 5 
min followed by CO for 5 min. Tetrakis(triphenylphosphine)palIadium(0) was added (75 mg f 

5 0.065 mmol), CO was bubbled for an additional 5 min, and the mixture was stirred at 1 10 °C for 
4h under CO (balloon). DMF was evaporated at reduced pressure and then azeotroped with 
xylenes. The residue was purified by flash chromatography (silica gel, .2.5 x 20.5 cm, 50% 
EtOAc/hexanes) to give 90 mg (53%) of the title compound . *H NMR(400 MHz, CDCI3) d 
7.19 (d, J=9.5 Hz, 1H), 6.92 (d, J=9.5 Hz, 1H), 3.94 (s, 3H), 3.93-3.83 (m, 1H), 3.81-3.74 (m, 

10 3H), 3.74-3.56 (m, 2H), 3.34-3.18 (m, 2H). 

(c) 2^-Dichloro-4-(morpholinocarbonyI)phenol 

The compound of Example 13(b) (76 mg, 0.26 mmol) was demethylated following the 
method of I.T. Harrison 7.C.5. Chenu Comm., 1969, p. 616 to give the tide compound as a crude 
1 5 brown oil which was used in the next step without further purification. *H NMR(400 MHz, 
CDCI3) d 7.07 (d, J=10.5 Hz, 1H), 7.03 (d, J=10.5 Hz, 1H), 3.92-3.82 (m, 1H), 3.82-3.72 (m, 
3H), 3.72-3.55 (m, 2H), 3,36-3.19 (m, 2H). 

(d) 2^-Dichloro-4-(N-morpholinocarbonyl)phenyl glycidyl ether. 

20 The compound of Example 13(c) (72 mg), (2RH->glycidyl 3-nitrobenzenesulfonate (85 

mg, 0.33 mmol), and K2CO3 (50 mg, 0.36 mmol) were stirred at reflux in acetone for 14h. The 
reaction mixture was cooled, filtered, evaporated, and the residue was purified by flash 
chromatography (silica gel, 2.5 x 17.5 cm, 50%-70%-100% EtOAc/hexanes) to give 42 mg 
(49%) of the tide compound. *H NMR(250 MHz, CDCI3) d 7.17 (d, J=8.5 Hz, 1H), 6.95 (dd, 

25 J=7.9, 7.2 Hz, 1H), 4.46-4.31 (m, 1H), 4.08-3.98 (ro, 1H), 3.95-3.85 (ra, 1H), 3.85-3.72 (m, 3H), 
3.72-3.53 (m. 2H), 3.46-3.36 (m, 1H), 3.36-3.15 (ra, 2H), 3.00-2.78 
(m,2H). 

(e) (R)-H14-diethyl-2^4^ 

30 morpholinocarbonyl)phenoxy]-propan-2-ol hydrochloride salt 

The compound of 13(d) (42 mg, 0.127 mmol) and l,l-dimethyl-2- 
(4-methoxyphenyl)ethylamine (28 mg, 0.156 mmol) were dissolved in CH3CN (10 mL), UQO4 
(21 mg, 0.197 mmol) was added, and the mixture was stirred at reflux for 18h. Hie mixture was 
concentrated in vacuo and purified by flash chromatography (silica gel, 25 x 17.5 cm, 200 mL 
35 5% MeOH/CHCl3, 100 mL 10% MeOH/CHCty to give 55 mg (85%) of the title compound as 
its free base. This material was converted to the corresponding HC1 salt by dissolving the free 
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base in CH2 cl 2i treating the resulting solution with 105 uL of HC1 in MeOH and then first 
evaporating the CH2CI2 followed by evaporating from hexanes. MS (ES) m/e 51 1.2 [M+HV; 
lH NMR(360 MHz, DMSO/TFA) d 8.58 (m, 2H), 7.39 (d, J=8.6, 1H), 7.29 (d, J=8.6, 1H), 7.16 
(d, 1=8.6, 2H), 6.92 (d, J=8.6, 2H), 4.3(M.l 1 (m, 3H), 3.76 (s, 3H), 3.73-3.61 (m. 4H), 3.58-3.51 
5 (m, 2H), 3.40-3.28 (in, 1H), 3.21-3.07 (m, 3H), 2.92 (s, 2H), 1.23 (s, 6H). 

Example 14 

Preparation of (RV 3-r2-cvan<»4-rN-methvl-N'-mor Dholinohirddo1nhenoxv1-l-ri.l' 
dimetiivl-2-f2-naphthvneflivlaminol-prppan-2-ol; 

10 

a) 2-Methoxyl-5-N-[[4-morpholino]carbony]]aminobenw>nitrile 

To a stirred mixture of 2-methoxyl-5-aminobenzonitrile (2 g, 12.34 mmol), and pyridine 
(1.28 g, 16.2 mmol) in dried CH2CI2 (20 mL) was added 4-morpholinecarbonyl chloride (2.42 
g, 16.2 mmol). After stirring at RT for 24 h, the mixture was diluted with CH2CI2 and washed 
1 5 with H2O, brine, dried over MgS(>4, concentrated to give an orange solid (3.04g, 86%) l H 
NMR: (400MHz, DMSO-d 6 ): d 3.23 (t, J = 4.9Hz, 4H), 3.47 (t, J = 4.9 Hz. 4H), 3.9 (s, 3H), 
6.89 (d, J = 9 Hz, 1H), 73 (d, J = 9Hz, 1H), 8.01 (s, 1H). 

b) 2-MethoxyI-S-[N-methyl-N-[[4-morphoIino]c»bonyl]amino] benzonitrile. 

20 To a stirred suspension of NaH (60%, pre-washed with hexane, 0.2 g, 4.98 mmol) in dry 

DMF (10 mL) was added example 14a (1 g, 3.8 mmol) . After stirring at RT in 1 h, methyl 
iodide (1.62 g, 11.5 mmol) was added and stirred overnight, taken up in H2O, extracted with 
EtOAc. The organic extracts were washed with brine, dried over MgSC>4, concentrated to give a 
brown oil (1 .0 g, 98%). *H NMR: (400MHz, DMSO-do): d 2.95 (s, 3H), 3.23 (t, J = 4.9Hz, 4H), 

25 3:47 (t, J = 4.9Hz, 4H), 3.9 (s, 3H), 6.89 (d, J = 9 Hz, 1H), 7.3 (d, J=9Hz, 1H), 8.01 (s, 1H). 

c) 2-Hydroxy-5-[N-methyl-N-[l4-morpholmo](arbonyl]amino]benzonitrile. 

Following the example le, the tide compound was prepared as a yellow oil (0.33g, 
40%). *H NMR: (400MHz, DMSOde): d 2.95 (s, 3H), 3.23 (t, J = 4.9Hz, 4H). 3.47 (t, J = 
30 4.9Hz, 4H), 6.89 (d. J = 9Hz, 1H), 7.3 (d, J = 9Hz, 1H), 8.01 (s, 1H). 

d) 2-(^ano-5-[N-methyl-N-[[4-moipholmo]cartK)nyl]aniino]phenyl glyddoL 

Following the example If, the title compound was prepared as a brown oil 
(0.23g, 60%). !H NMR (400MHz, DMSO-dg): d 2.85 (t, J = 4.5Hz, 1H), 2.95 (s, 3H), 2.97 (t, J 
35 = 4.5Hz, 1H), 3.23 (t, J = 4.9Hz, 4H), 3.42 (m,lH), 3.47 (t, J = 4.9Hz, 4H), 4.12 (dd. J = 5.4, 
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114Hz, 1H), 4.42 (dd, J = 5.4, 11.4Hz. 1H), 6.89 (d, J = 9 Hz, 1H), 7.3 (d, J = 9Hz, 1H), 8.01 (s, 
1H). 

e) Synthesis of (R)- 3-[2^yano^[N-methyl-N , -morpholino]ureido]phenoxy>l-[l,l- 

S dimethyl-2-(2-naphthyl)ethylainuio]-propan.2-oL 

Following the procedure in example 7, the title compound was prepared as an off white 
foam (0.6g, 56%) *H NMR (400 MHz, DMSO-d 6 ): d 1.09 (s, 3H), 1.11 (s, 3H), 2.85 (t, 
J=4.5Hz, 1H), 2.95 (s, 3H), 2.97 (t, J = 4.5Hz, 1H), 3.23 (t, J - 4.9Hz, 4H), 3.42 (m,lH), 3.47 (t, 
J = 4.9Hz, 4H), 4.12 (dd, J = 5.4, 1 1 .4Hz, 1H), 4.42 (dd, J = 5.4, 1 1.4Hz, 1H), 7.12 (d, J = 7.2 

10 Hz, 1H), 7.27 (m, 5H), 7.35 d, J = 7.2Hz, 1H), 7.55 (s, 1H), 7.67 (s, 1H), 7.76 (d, J = 7.2Hz, 1H). 
MS (m+1, m/z): 417.6. Anal. Calcd. for €3(^3^404 1.5H 2 0: C, 66.28; H, 7.23; N, 10.3; 
Found: C, 66.61; H, 6.96; N, 9.92. 

Example 15 

15 N-r3-(23^ichloro^diproPvlsulfamo 

methoxvphenvn>l,l-dimetfavlethvlami ne hydrochloride 

a) (2 r 3-dichloro-4.methoxy)phenylsufonylchloride 

2,3-dichloroanisole (Aldrich, 9.0g, 50.8mmole) was utilized in the method of H. Harada 
20 etal Chem Pharm Bull (1987) 35(8) 3195-3214 to give the title compound as a white solid 
(13.3,95%). 

b) N^^propyl-(23^dilon)-4-methoxy)phenyIsulfonamide 

The compound of 15(a) (8.0g, 29.0 mmol) was dissolved in CH2CI2 (200 mL) and 
25 dipropylamine (1 1.9 mL, 87. 1 mmol) in EtOH (40 ml) was added at -20 °C. The ice bath was 
removed and the mixture stirred 1 5 h. The mixture was poured into H2O and extracted with 
CH2CI2. The combined organic extracts were washed with H2O, brine concentrated in vacuo 
and azeotroped with toluene to yield the title compound as a light brown-tinted oil (9.8g, 100%). 
lH NMR (400MHz, CDCI3) d 8.05 (d, J=10Hz, 1H), 6.92 (d, J=10Hz, 1H), 4.00 (s, 3H) f 3.23 (t, 
30 J=8, 17Hz, 4H), 1 52 (m, 4H), 0.83 (t, J=8,13Hz, 6H). 

c) N t N^ipropyl-2>^chlonHJ-hydroxyphenyl$uIfonamIde 

The compound from Example 15(b) (10.0 g, 29.4 mmol), I2 (14.9 g, 58.8 inmol) and 
trimethylphenylsilane (15.1 mL, 88.2 mmol) were stirred together and heated to 1 10 °C for 18 h. 
35 The mixture was poured into aqueous Na2S203, extracted with EtOAc, dried (MgSC>4), 
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concentrated to dryness in vacuo and purified by column chromatography (silica gel, 
40%EtOAc/Hexanes) to give a clear oil (9.2g, 86%). *H NMR (400MHz, CDC1 3 ) d 7.98 (d, 
J=10 Hz, 1H), 7.05 (d, J=lOHz, 1H). 6.29 (bs, 1H), 3.24(t, J=9, 18Hz, 4H), 1.56 (m, 4H), 0.84 (t, 
J=8,14Hz,6H). 

5 

d) [2,3^(Woro-4KN,N^propylsulfam glycidyl ether 

The compound of Example 15(c) (5.0 g, 15.3 mmol), K2CO3 (6.4 g, 46.0 mmol), and 
(2R)-(-)-glycidyl 3-nitrobenzenesulfonate (5.6 g, 15.3 mmol) were heated in acetone (250 mL) 
to reflux 18 h. The solvent was concentrated in vacuo to half volume, poured into H2O, 

10 extracted with EtOAc, the combined organic extracts were dried over MgSC>4, evaporated and 
purified by column chromatography (silica gel, 40% EtOAc/Hexanes) to give the title compound 
as a clear oil (4.9g, 84%). *H NMR (400MHz, CDCI3) d 8.04 (d, J=8Hz, 1H), 6.94 (d, J=8Hz, 
1H), 4.45 (dd, J= 1,9Hz, 1H), 4.11 (dd, J=7,llHz, 1H), 3.44 (m, 1H), 3.24 (t, J=9,18Hz, 4H), 
2.97 (m,lH), 2.87(m, 1H), 1.52 (m, 4H), 0.84 (t, J=6,14Hz, 6H). 

15 \ 

e) N-[3-(2^^chloro-4^propylsulfamoyl)phenoxy-2(^ 
methoxyphenyl)-l 9 l-dimethyl]etfaylamine hydrochloride salt 

The compound from Example 15(d) (1.6 g, 4.2 mmol) t l,l-dimethyl-2-(4- 
methoxyphenyl)ethylamine (0.75 g, 4.2 mmol) and LiC104 (0.89 g, 8.4 mmol) were dissolved in 

20 CH3CN (150 mL) and refluxed 18h. The mixture was concentrated in vacuo and purified by 
column chromatography (silica gel, 8%MeOH/CH2Cl2) to yi eld * e tide co^po^d as a white 
solid (l.Og, 44%). This was converted to the HC1 salt by adding 1.7 mL of 1M HC1 in MeOH, 
stirring 5 min, concentrating in vacuo, azeotroping with toluene then CH2CI2. MS (ES) m/e 
561.1[M+Hf ;!H NMR (400MHz, CDCI3) d 9.94 (bs, 1H), 8.02 (d, J=8Hz, 1H), 7.14 (d, J=8Hz, 

25 2H), 6.96 (d, J=8Hz, 1H), 6.86 (d, J=7Hz, 1H), 4.78 (m, 1H), 4.30 (m, 1H), 4.20 (m, 1H), 3.80 
(s, 3H), 3.68 (m, 2H), 3.43 (bs, 1H), 3.23 (t, J=7,14Hz, 4H), 3.12 (m, 2H), 1.50 (q, J=5,13Hz, 
4H), 1.43 (s, 3H), 1.38 (s, 3H), 0.83 (t, J=8,13, 6H). 

Example 16 

30 N43^23^ichloro^diDroDvlsnlfamovn P henoxv-2mVh^^ 
dichlorophenvl>-l.l>dimethvlethvlamine hydrochloride 

Following the procedure of Example 15, except substituting l,lrdimethyl-2-(2,3- 
dichlorophenyl)ethyiamine for l,l-dimethyl-2-(4-methoxyphenyl)ethylamine, die title 
35 compound was prepared (33 mg). MS (ES) m/e 599.1[M+H]* ;*H NMR (400MHz, CDCl 3 )d 
8.01(d, J=10Hz, 1H), 7.36(m, 2H). 7.06(d, J=9Hz, 1H), 6.94(d, J=10Hz, 1H), 4.60(bm, 1H), 
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4.18(m, 2H), 3.34(4 J=llHz, 1H), 3.23(t, J=7Hz, 4H), 3.18(d, J=12Hz, 1H), 3.08(s, 2H), 1.53(q, 
J.=6,13Hz, 4H), 1.34(2 x s, 6H), 0.84(1, J=10Hz, 6H). 

Example 17 
5 N-r3-(3-chloro»2^ano^imethvlsalf^ 

methoxvphenvlVl^l-dimethvlethvlamine hydrochloride 

a) 2-Chloro-6-methoxybenzonitrile 

2-Chloro-6-fluorobenzonitrile (Aldrich, 5.0 g, 32.1 mmol) was dissolved in MeOH (100 mL), 
10 NaOMe (7.4 mL of 25%wt solution, 32.1 mmol) and refluxed 18h. Hie mixture was 

concentrated poured into EtOAc/H20 and extracted with EtOAc to give the title compound 
(5.3g, 59%). 

b) (2-chloro-3-cyano-4-methoxy)phenylsulfonylchloride 

15 Following the procedure from example 15(a) except substituting compound example 17(a) 
for 2 f 3-dichloroanisole, the title compound was prepared. 

c) N-[2(R>hydi^-M3-cMoi^2-^^ 
methoxyphenyl)-l,l-dimethylethyl]amine hydrochloride 

20 Following the procedure of Example 15(b>15(e), except substituting dimethylamine for 

dipropylamine, and substituting compound of example 17 (b) for Example 15(a) the title 
compound was prepared (21 mg) MS (ES) m/e 496.2[M+H]Vh NMR (400MHz, CDCI3) d 
8.22(d, J=10Hz, 1H), 7.11(m, 3H), 6.82(d, 2H). 4.28(m, 2H). 4.20(m, 1H), 3.80(s, 3H), 3.12(dd, 
J=2,12Hz, 1H), 2.98(dd, J=10, 12Hz, 1H), 2.88(s,6H), 2.78(s, 2H), 1.18(s, 6H). 

25 

Example 18 
N43-(23-dichloro^mon>hoKnosulfamo^ 
methoxvphenvlVl-l-dimethvlethvlamine 

Following the procedure of Example 15, except substituting morpholine for 
30 dipropylamine, the title compound was prepared (5mg). *H NMR (400MHz, CDCI3) d 8.04(d, 
J=8Hz, 1H), 7.14(d, J=9Hz, 2H), 7.00(d, J=9Hz, 1H), 6.87(d, J=8Hz, 2H), 4.76(m, 1H), 4.28(m, 
2H), 3.82(s, 3H), 3.71(m, 5H), 3.49(m, 1H), 3.24(m, 4H), 3.1 l(m, 2H), 1 J2(s, 3H), 1.43(s, 3H). 



35 
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Example 19 

N-r3-(3-chloro-2-crano^mo 

methoxvphenvlVLl-dimethvlethvlamine hydrochloride 

5 The title compound (70 mg) was prepared by the method of Example 17(c) substituting 

the method of I. T. Harrison Chem Comm. 1969 p. 616 for procedure from example 1(c) and 
substituting moipholine for dimethylamine. MS (ES) m/e 538.2[M+H]* » ! H NMR (400MHz, 
CDC1 3 ) d 8.20(4 J=9Hz, 1H), 7.12(m, 3H) f 6.81(d, J=9Hz, 1H), 4.204.31(m, 3H), 3.80(s, 3H), 
3.72(m, 4H), 3.28(m, 4H), 3.13(d, J=10Hz, 1H), 3.0Q(m, 1H), 2.80(s, 2H). 1.18(s, 6H). 

10 

Example 20 
N-B-(3-chloro-2-CTano^-pviTolidmosu]fa^ 
methoxvphenvD-lJ-dimethvlethvlamine hydrochloride; 

15 The title compound (105 mg) was prepared by the method of Example 19 substituting 

pyrrolidine for morpholine. MS (ES) m/e 522.1[M+H]^H NMR (400MHz, CDCI3) d 8.23(d, 
J=9Hz, 1H), 7.1 l(d, J=9Hz, 2H), 7.07(d, J=9Hz, 1H), 6.83(d, J=9Hz, 2H), 4.27(d, J=4Hz, 2H), 
4.18(m, 1H), 3.80(s, 3H), 3.40(m, 4H) f 3.10(dd, J=2.10Hz, 1H), 2.94(dd, J=8,12Hz, 1H), 2.75(s, 
2H),1.95(m,4H),1.16(s,6H). 

20 

Example 21 

N-r3-(3<hloro-2Krano^-Pvrrolid^ 
fluorophenvR-l.l-dimethvlethylamine hydrochloride; 

25 The tide compound (35 mg) was prepared by the method of Example 20 

substituting, l,l-dimethyl-2-(4-fluorophenyl)ethylaminefor), l,l-dimethyl-2-(4- 
methoxyphenyl)ethylamine. MS (ES) m/e SlO.ltM+H^H NMR (400MHz, CDCI3) d 8.20(d, 
J=llHz, 1H), 1.10-7.30(1X1, 3H), 6.99(m, 2H), 4.89(m, 1H), 4.03(dd, J=2,10Hz, 1H), 3.95(dd, 
J=4,12Hz, 1H), 3.39(m, 5H), 3.24(dd, J=3,10Hz, 1H), 1.96(m, 4H), 1.23(s, 6H). 

30 

Example 22 
N43-(3-chloro-2^ano^pyiTolidinosu1fam 
napthvlVl.l-dimethvlethvlamHie hydrochloride; 

35 The title compound (1 30 mg) was prepared by the method of Example 20 substituting , 

l,l-dimethyl-2-(2 : naplhylethylamine for), l,l-dimethyl-2-(4-methoxyphenyl)ethylamine. MS 
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(ES) m/e 542.2[M+H]*: 1 H NMR (400 MHz, CDCI3) d 8.23(d, J=10Hz. 1H), 7.80(m, 3H). 
7.67(s, 1H), 7.45(m, 2H), 7.35(d, 1H), 3.38(m, 4H), 3.19(d, J=12Hz, 1H). 3.06(m, 1H), 3.04(s. 
2H), 1.95(m,4H), 1.37(s,6H). 

5 Example 23 

NJ3-f3-chloro-2-cyano-4.moroho 1inos^^^ 
flnnronhcnvlVLl-dimetfavlethYlaiiiine hydrochloride 

The tide compound (130 mg) was prepared by the method of Example 19 substituting 
10 l,l-dimethyl-2-(4-fluorophenyl)ethylamine) for l,l-dimetoyl-2K4-meraoxyphenyl)etoylaniine. 
MS (ES) m/e 526.2[M+H]* NMR (400MHz, CDCI3) d 820(d, J=9Hz, 1H), 7.22(m, 2H), 
7.13(d, J=9HZ, 1H), 7.01(d, J=9Hz). 4.82(d, J=7Hz, 1H), 4.68(m, 1H), 4.39(m, 2H), 3.73(m, 
4H), 3.55-3.36(m, 2H), 3.27(m, 4H). 3.12(dd, J=12,22Hz, 2H), 1.45(2xs, 6H). 

15 Example 24 

N^-f3.chloro-2<vano^morpholinosulfam ovlmhenoxv-2ntVhvdroxvproPYl1-2-(2- 

paphthvlVl.l-dimethvleflivlamine hydrochloride 

The tide compound (100 mg) was prepared by the method of Example 19 substituting , 
20 l,l-<ume*yl-2-(2-napraylemylamine) for l,l^limemyl-2K4-methoxyphenyl)ethylamine. MS 
(ES) m/e 558.2^+11]*;^ NMR (400MHz, CDCI3) d 8.17(d, J=9Hz, 1H). 7.78(m, 3H), 7.65(s, 
1H), 7.45(m, 2H), 7.33(d, J=10Hz, 1H), 7.03(d, J=9Hz, 1H), 4.26(d, J=3Hz, 2H), 4.20(m, 1H), 
3.75(m, 4H), 326(m, 4H), 3.17(dd. J=2,12Hz, 1H). 3.01(m, 3H), 123(s, 6H). 

25 Example 25 

N43.(3^hloi^2^ano^4hiomoreholin^ 
n« P hthvn.1.1-dimet hvlethylamine hydrochloride 

The tide compound (30 mg) was prepared by the method of Example 24 substituting 
30 thiomorpholine for morpholine. MS (ES) m/e 574.2IM+H]Mh NMR (400MHz, CDCI3) d 

8.17(d, J=9Hz, 1H), 7.77(m, 3H), 7.66(s, 1H), 7.43(m, 2H), 7.32(d, J=9Hz, 1H), 7.02(d, J=9Hz, 
1H), 4.23(m, 3H), 3.54(m, 4H), 3.13(d. J=12Hz, 1H), 3.02(m, 3H), 2.68(m, 4H), 1.26(s, 6H). 
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Example 26 
NJ3-(3-chloi^2-cvano^thiomoiT>holinosri^ 
m^hnwnhciivlVl.l^iinethvlethYlamine hydrochloride 

5 Hie title compound (30 mg) was prepared by the method of Example 1 9 substituting 

thiomorpholine for morpholine. MS (ES) m/e 554.3[M+H]*: 1 H NMR (400MHz, CDC1 3 ) d 
8.13(d, J=10Hz, 1H), 7.02(d, J=9Hz, 2H), 6.98(d, J=10Hz, 1H), 6.76(d, J=9Hz, 2H), 4.17(d, 
J=4Hz, 2H), 4 r 02(m, 1H), 3.73(s, 3H), 352(m, 2H), 2.97(dd, J=2,10Hz, IK), 2.82(dd, J=8,l 1Hz, 
1H), 2.64(m, 6H). 1.06(s, 6H). 

10 

Example 27 

N.f3-r3«chloro-2^ano^f2^cvanoeth.l»vlVcvcloproPTbnlfamov nphenoxv-2fR)- 
hvdroxvproPvll-2-(4-metho3mihenvn-l.l- di m ethYlethvlamine hydrochloride 

15 The title compound (70 mg) was prepared by the method of Example 19 substituting 3- 

(cycl6propylamino)propionitrile (Transworld Chemicals) for morpholine. MS (ES) m/e 
561.3[M+Hf NMR (400MHz, CDCI3) d 8.20(d, J=Hz. IK), 7.01(d, J=8Hz, 3H), 6.74(d, 
J=9Hz, IK), 4.18(m. 2H). 3.96(m, 1H), 3.69(m, 5H), 2.94(dd, J=3,l 1Hz, 1H.) 2.78(d, IH), 
2.73(t, J=7.12Hz. 2H), 2.49(m, 1H). 1.04(s, 6H), 0.62(m, 2H), 0.53(m, 2H). 

20 

Example 28 

N-fM3^hloi^2-cvano-^2'-cyanoeth.l-yn-cyclopropvlsulfam ovnphenoxv-2(R)- 
hvdroxvproPYn-2-f2.napthvn-1.1-dimethvle thvlamine hydrochloride 

25 The title compound (85 mg) was prepared by the method of Example 27 substituting 

l,l-dimethyl-2-(2-napthylethylamine) for l,l-dimethyl-2-(4-methoxyphenyl)ethylamine. MS 
(ES) m/e 581.3[M+H]* : J H NMR (400MHz, CDCI3) d 8.17(d, J=10Hz, 1H), 7.71(m, IK), 
7.67(d. J=9Hz, 2H). 7.53(s, IK). 7.38(m, 2H), 126(d, J=8Hz, 1H), 6.94(d. J=9Hz, 1H), 4.15(m, 
2H), 3.96(m, 1H), 3.69(t, J=8,14Hz, 2H), 2.98(dd, J=2,12Hz, IK), 2.82(m, 3H), 2.74(t, 

30 J=2,12Hz, 2H), 2.49(m, 1H), 1.08(s, 6H), 0.59(m, 2H), 0.40(m, 2H). 
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Example 29 

N-r3-r3^1oro-2^vano^n>en^^ 

(2- naothvlM J-dimethvlethvlamine hydrochloride: 

5 a) N<7dopropyl(2-chloro-3-cyano-4-methoxyphenyl)sulfonamide 

The tide compound was prepared utilizing the compound of Example 17(b) by the 
method of Example 15(b) substituting cyclopropylamine (Aldrich) for dipropylamine. 

b) N-cydopropyl-N-ben2yl(2-chloro-3^ 

10 The compound of Example 29(a) (1.3 g, 5.0 mmol), K 2 CO 3 (0.69 g, 5.0 mmol) and 

benzyl bromide (0.60 mL, 5.0 mmol) in acetone (40 mL) were refluxed 18 h. The solution was 
concentrated and poured into EtOAc/^O and extracted with EtOAc, dried and concentrated to 
dryness in vacuo to yield the title compound (1.8g, 96%). l K NMR (400 MHz, CDC1 3 ) d 
8.25(d, J=10Hz, 1H), 7.39-7.20(m, 5H), 6.92(d, J=10Hz, 1H), 4.58(s, 2H) f 3.96(s, 3H), 2.26(m, 

15 lH),0.46(m,2H),036(m,2H) 

c) N-2(R)-hydroxy-3-[3<liloi^2-cyano^[(N-prQpionitrile-N- 
cydopropyl)sulfanudyl]phenoxypropyl]-N-[2-(2-napthylphe 
hydrochloride 

20 The title compound (25 mg) was prepared by the method of Example 24 substituting the 

compound of Example 29(b) for. N-morpholino(2-chloro-3-cyano~4- 

methoxyphenyl)sulfonamide. MS (ES) m/e 6183[M+H]* »*H NMR (400MHz, CDCI3) d 8.16(d, 
J=10Hz, 1H), 7.70(m, 3H), 7.57(s, 1H), 7.36(m, 4H), 7.25(m, 4H), 6.88(d, J=9Hz, 1H), 4.54(s, 
2H), 4.14(d, J=3Hz, 2H), 4.01(m, 1H), 3.02(dd, J=2,llHz, 1H), 2.87(m, 3H), 2.22(m, 1H), 
25 2.1 l(m f 6H), 0.46(m, 2H), 0.33(m, 2H). 

Example 30 

N43-f3<hlon)-2-cvano^-fl)en2^ 

(4-methoxvphen vlVl.l-dimethvlethvlaminehvdn)chloride; 

30 

The title compound (105 mg) was prepared by the method of Example 29 substituting 
l,l^imethyl-2-(4-methoxyphenyl)ethylamine for l,l-dimethyl-2-(2-napthylethylamine). MS 
(ES) m/e 598.3^+11]^ NMR (400MHz, CDCI3) d 8.18(d, J=*9Hz, 1H), 7.36-7.13(m, 5H), 
7.01(d, J=9Hz, 2H), 6.95(d, J=10Hz, 1H), 6.72(d, J=9Hz, 2H), 4 J6(s, 2H), 4.15(m, 2H), 4.01(m, 
35 1H), 3.70(s, 3H), 2.98 (m, 1H), 2.84(d, J=9,12Hz, 1H). 2.62(s, 2H), 222(m, 1H) 1 .04(s, 6H), 
0.44(m,2H),035(m,2H). 
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Example 31 
|>I^^hloi^2-irann-4-f4VN-t.buto ^ 
h Y Hrn ^i™vn.2.r4. m ethorvnh^^ 

5 The title compound (20 mg) was prepared by the method of Example 19 substituting t- 

butyl-l-piperazinecarboxylate (Aldrich) for morpholine. MS (ES) m/e 637.404+11]*^ NMR 
(400MHz, CDC1 3 ) d 8.15(d, J=9Hz, 1H), 7.05(m, 4H), 6.77(m, 3H), 4.2l(m, 3H), 3.73(s, 3H), 
3.46(m, 4H), 3.27(m, 4H), 3.07(m. 1H), 2.92(m, 1H), 2.72(s. 2H), 1.41(s, 9H), 1.12(s, 6H). 

10 Example 32 

N.p^.^iAloro-4-dinronvlsufo^ 
dimethvlethvlamine hydrochloride 

Following the procedure of Example 15, substituting l,l-dimethyl-2-(2- 
15 naphthyl)ethylamine for l,l^imethyl-2-(4-methoxyphenyl)ethylamine in 15(e), the title 

compound was prepared (157 mg). MS (ES) m/e 581.2 [M+H]Vh NMR (400MHz, CDCI3) 
dlO.OO (m, 1H), 8.24 (m, 1H), 7.98 (d, J=10.5Hz, 1H), 7.81 (m, 3H), 7.73 (s, 1H), 7.48 (m, 2H), 
7.34 (d, J=8Hz, 1H), 6.87 (d, J=10.5Hz, 1H), 4.80 (m, 1H), 4.28-4.12 (m. 2H), 3.55-3.30 (m, 
2H), 3.37 (s, 2H), 3.23 (t, J=8Hz, 4H), 1.53 (m, 10H), 0.83 (t, J=8Hz, 6H). 

20 

Example 33 

N.f^reJ3^ichloro-4-nropvlsulfa^ 
1 .Ldimethvlf thvlamine hy drochloride 

25 Following the procedure of Example 15, substituting propylamine for dipropylamine in 

1(b). the title compound was prepared (21 1 mg). MS (ES) m/e 519.1 [M+Hl ^H NMR 
(400MHz, DMSO) d 9.00 (m, 1H). 8.69 (m, 1H), 7.95 (d, J=9Hz, 1H), 7.92 (m, 1H), 7.37 (d, 
J=9Hz, 1H), 7.15 (d, J=9Hz, 2H), 6.91 (d, J=9Hz, 2H), 6.04 (m, 1H), 4.38-4.23 (m, 3H), 3.74 (s, 
3H), 3.39-3.28 (m, 1H), 3.19-3.06 (m, 1H), 2.95 (s, 2H), 1.42-1.31 (m, 2H), 1.22 (s, 6H). 
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Example 34 
N-f3.f2.3-dichloro-4-<nilfamovlrontmn^^ 
dimethvlethvlamine hydrochloride 

5 Following the procedure of Example 15, substituting ammonia (2M in methanol) for 

dipropylamine in 15(b), the tide compound was prepared (14 mg). Purification by preparative 
HPLC [PRP-1. 21.5x250 mm, 30% CH 3 CN/H 2 0 containing 0.1% TFA]. MS (ES) m/e 477.0 
[M+H]* ; H NMR (360 MHz, CDC1 3 ) d7.98 (d, J=9.5Hz, 1H), 7.10 (d, J=12Hz. 2H), 6.93 (d, 
J=l 1Hz, 1H), 6.85 (d, J=9.5Hz, 2H), 4.55 (m, 1H), 4.29-451 (m, 1H), 4.15-4.08 (m, 1H), 3.78 

10 (s, 3H), 3.43-3.33 (m, 1H), 3.19-3.09 (m, 1H), 2.98 (dd, J=13, 39 Hz, 2H), 1.44 (s, 3H), 1.35 (s, 
3H). 

Example 35 

N.r3.f23.dichloro-4-roethvls^ 
15 1.1-dimethvlethvlamine hydrochloride 

Following the procedure of Example 15, substituting methylamine (2M in methanol) for 
dipropylamine in 15(b), the title compound was prepared (123 mg). MS (ES) m/e 491.1 
[M+H]VH NMR (400MHz, DMSO) d 7.94 (d, J=9Hz, 1H), 7.75 (m, 1H), 739 (d, J=9Hz, 1H), 
20 7.14 (d, J=9Hz, 2H), 6.89 (d, J=9Hz, 2H), 4.36-4.19 (m, 3H), 3.74 (s, 3H), 3.33-3.23 (m, 1H), 
3.15-3.03 (m, 1H), 2.92 (s, 2H), 2.45 (d, J=* Hz, 3H). 1.20 (s, 6H). 

Example 36 

N-r3-f23-dichloro^-pyirolidinosulfamoYlmhenoxv-2( R>-hYdroxYPropyl1-2-(4- 
25 methoTVPhenvlVl.l-dimethv lethylamine hydrochloride 

Following the procedure of Example 15, substituting pyrrolidine for dipropylamine in 
15(b), the title compound was prepared (255 mg). MS (ES) m/e 5312 [M+H]* :*H NMR 
(400MHz. DMSO) d 9.05 (m, 1H), 8.72 (m, 1H), 7.97 (d. J=10^Hz, 1H), 7.39 (d, J=10.5Hz, 
30 1H), 7.15 (d, J=9Hz. 2H). 6.90 (d, J=9Hz, 2H), 6.08-6.00 (m. 1H), 4.39^.23 (m, 3H), 3.73 (s, 
3H). 332-3.21 (m. 5H), 3.19-3.06 (m, 1H), 2.95 (s, 2H), 1.85 (m, 4H), 152 (s, 6H). 
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Example 37 

K.[^^didiloro^ninteridinoCTl famovnphennyv-2fRVhvdroxvproDYl1-2»(4. 
«n P thnTvnhenvn.l.l.df mftthvli>thvlainlne hydrochloride 

5 Following the procedure of Example 15, substituting piperidine for dipropylamine in 

15(b), the title compound was prepared (800 rog). MS (ES) m/e 545.3 [M+H]Vh NMR 
(400MHz. DMSO) d 9.05 (m, 1H), 8.74 (in, 1H), 7.97 (d, J=9Hz. 1H), 7.40 (d, J=9Hz, 1H). 7.16 
(d, J=9Hz, 2H), 6.91 (d, J=9Hz, 2H), 6.09-6.00 (m, 1H), 4.40-4.22 (m, 3H), 3.75 (s, 3H), 3.40- 
3.27 (m, 1H), 3.22-3.06 (m, 5H), 2.96 (s, 2H), 1.59-1.42 (ro, 6H), 1.23 (s, 6H). 

10 

Example 38 

|sj.p.(2;idieh1oro-4-recloprop^ ^^^ 

pi»flinxvi>henYlVl.M' meftvlrth vlaminehYdrochloride 

15 Following the procedure of Example 15, substituting cyclopropylamine for 

dipropylamine in 15(b) and following the deprotection procedure referenced in Example 5 in 
place of the procedure of 15(c), the title compound was prepared (138 mg). MS (ES) m/e 517.1 
[M+Hf ;!H NMR (400MHz, DMSO) d 9.1 1-8.90 (bs, 1H), 8.82-8.59 (bs, 1H), 8.29 (m. 1H), 
8.01 (d. J=9Hz. 1H), 7.41 (d, J=9Hz. 1H), 7.16 (d, J=9Hz, 2H). 6.90 (d, J=^9Hz, 2H), 6.11-5.94 

20 (bs. 1H). 4.39-1.22 (m. 3H). 3.74 (s, 3H), 3.37-3.24 (m, 1H). 3.16-3.04 (m, 1H), 2.93 (s, 2H). 
2.18 (m, 1H), 1.21 (s, 6H), 0 .50-0.36 (m, 4H). 

Example 39 

N-r3-r3-chloro-2-cvano-4-(4'-N-t-butoxvcarbonvlpiperazino ^siJfamovl1phenoxvV2(R)^ 
25 hviirnxvpropv n -^naphthvl).1.1-diinethvlethYlamine hydrochloride ; 

The title compound (10 mg) was prepared by the method of example 31 substituting 
l,l-din»emyl-2-(2-napmyl)emylainine for l,l-dlmemyl-2K4-memoxyphenyl)ethylamine. MS 
(ES) m/e 657:4rM+H]MH NMR (400MHz, CDC1 3 ) d 8.09(d, J=9Hz, 1H), 7.77(m, 1H), 7.74(m, 
30 2H), 7J)9(s, 1H), 7.39(m, 2H), 7.25(d, J=8Hz. 1H), 6.92(d, J=9Hz, 1H), 4.16(d, J=4Hz, 2H), 
4.00(m. 1H), 3.42(m, 4H), 3.18(m, 4H), 3.09(dd. J=2,10Hz. 1H), 2.87(s. 2H), 2.87(m, 1H), 
1.40(s,9H),1.10(2s,6H). 
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Example 40 

Preparation of fRV 3.r^cvano^rN-henCTl.N^ro QTnholino1ttrei(lolDhenoxYl-l-ri4- 
Himi»thvl.2.r2.naphth vnefliYlamino1-propan.2^1. 

5 a) 2-Methoxyl-5-N4[4-morpholino]carbonyl]aminobenzonitrile 

To a stirred mixture of 2-methoxyl-5-aminobenzonitrile (2 g, 12.34 mmol), and pyridine 
(1.28 g, 16.2 mmol) in dried CH 2 C1 2 (20 mL) was added 4-morpholinecarbonyl chloride (2.42 
g, 16.2 mmol). After stirring at RT for 24 h, the mixture was diluted with CH 2 C1 2 and washed 
with H 2 0, brine, dried over MgS0 4 , concentrated to give an orange solid (3.04g, 86%) *H 

10 NMR: (400MHz, DMSO-do): d 3.23 (t, J = 4.9Hz, 4H), 3.47 (t, J = 4.9 Hz, 4H), 3.9 (s. 3H), 
6.89 (d, J = 9 Hz, 1H), 7.3 (d, J = 9Hz, 1H), 8.01 (s, 1H). 

b) 2-Methoxyl-5-[N-methyl-N-[[4-moirholino]carbonyl]amino] benzonitrile. 

To a stirred suspension of NaH (60%, pre-washed with hexane, 0.2 g, 4.98 mmol) in dry 
15 DMF (10 mL) was added example 14a (1 g, 3.8 mmol) . After stirring at RT in 1 h, methyl 
iodide (1.62 g, 1 1.5 mmol) was added and stirred overnight, taken up in H 2 0, extracted with 
EtOAc. The organic extracts were washed with brine, dried over MgS04, concentrated to give a 
brown oil (1.0 g, 98%). *H NMR: (400MHz, DMSO-do): d 2.95 (s, 3H), 3.23 (t, J = 4.9Hz, 4H), 
3.47 (t, J = 4.9Hz, 4H), 3.9 (s, 3H), 6.89 (d, J = 9 Hz, 1H), 7.3 (d, J=9Hz, 1H), 8.01 (s, 1H). 

20 

c) 2-Hydroxy-5-[>I-methyl-N-II4-moiT)holino]c^rbonyl]amino]ben2x>nitrUe. 

Following the example le, the title compound was prepared as a yellow oil (033g, 
40%). *H NMR: (400MHz, DMSO-do): d 2.95 (s, 3H), 3.23 (t, J = 4.9Hz, 4H), 3.47 (t, J = 
4.9Hz, 4H), 6.89 (d, J = 9Hz, 1H), 7.3 (d, J = 9Hz, 1H), 8.01 (s, 1H). 

25 

d) 2.Cyano-5-[N-methyl-N-[l4-morpholmo]<^bonyl]ainino]phenyl glyddol. 

Following the example If, the title compound was prepared as a brown oil 
(0.23g, 60%). ! H NMR (400MHz. DMSO-dg): d 2.85 (t, J = 4^Hz, 1H), 2.95 (s, 3H), 2.97 (t, J 
= 4.5Hz, 1H), 3.23 (t, J = 4.9Hz, 4H), 3.42 (m,lH), 3.47 (t, J = 4.9Hz, 4H), 4.12 (dd, J = 5.4, 
30 11.4Hz, lH),4.42(dd, J = 5.4, 11.4Hz. 1H), 6.89 (d, J = 9 Hz, lH),7.3(d, J = 9Hz, 1H), 8.01 (s, 
1H). 
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e) Synthesis of (R)- S-Il^y^o-^IN-benzyl-N'-moi^honnoliireidolphenoxyl-l-Cl,!- 
dimethyl-2-{2-naphthyl)etfaylanunol-propan-2-ol. 

Following the procedure in example 7, the title compound was prepared as an off white 
foam (0.6g, 56%) *H NMR (400 MHz, DMSO-dg): d 1.09 (s, 3H), 1.1 1 (s, 3H), 2.85 (t, 
5 J=4.5Hz, 1H), 2.95 (s, 3H), 2.97 (t, J = 4.5Hz, 1H), 3.23 (t, J = 4.9Hz, 4H), 3.42 (m,lH), 3.47 (t, 
J = 4.9Hz, 4H), 4.12 (dd, J = 5.4, 11.4Hz, 1H), 4.42 (dd, J = 5.4, 1 1.4Hz, 1H), 7.12 (d, J = 7.2 
Hz, 1H), 7.27 (m, 5H), 7 35 d, J = 7.2Hz. 1H), 7.55 (s. 1H). 7.67 (s, 1H), 7.76 (d, J = 7.2Hz, 1H). 
MS (m+1, m/z): 417.6. Anal. Calcd. for C 3 oH 36 N404 1.5H 2 0: C, 66.28; H, 7.23; N, 10.3; 
Found: C. 66.61 ; H, 6.96; N, 9.92. 

10 

Example 40 

. Preparation of N .riR.Hvdroxv-^-r , 2^vano-4.rN-henzvl-N-rf4- , 

15 a) 2-Meflioxyl-S-IN-beiizyl-N-[[4-morpholino]carbony0amino] benzonitrile 

Following the procedure in example 14b, the title compound was prepared as a tan solid 
(1.2g, 81%): !H NMR: (400MHz, DMSO-do): d 3.23 (t, J = 4.9Hz, 4H), 3.47 (t, J = 4.9Hz, 4H), 
3.9 (s, 3H), 4.8 (s, 2H), 6.89 (d, J = 9 Hz, 1H), 7^8 (m, 5H), 7.43 (d, J = 9Hz, 1H), 8.01 (s, 1H). 

20 b) 2-Hydroxy-5-[N-benzyl-N-[[4-morpholino]carbonyl]amino]benzonitrile 

Following the example in example 14c, the title compound was prepared as a light 
yellow foam (0.64g, 74%).lH NMR: (400MHz, DMSO-dg): d 3.23 (t, J = 4.9Hz, 4H), 3.47 (t, J 
= 4.9Hz. 4H), 4.8 (s, 2H), 6.89 (d, J = 9 Hz, 1H), 7.28 (m. 5H), 7.43 (d, J = 9Hz, 1H), 8.01 (s, 
1H). 

25 c) 2-Cyano-5-r^-benzyl-N-[[4-morpholmo]c^bonyl]aiiiino]phenyl glycidol 

Following the procedure in example If, the title compound was prepared as an off white 
foam 0.71g, 95%). ! H NMR: (400MHz, DMSO-do* d 2.75 (t, J = 4.5Hz, 1H), 2.85 (t, J = 
4.5Hz, 1H). 3.23 (t, J = 4.9Hz, 4H), 3.47 (t. J =4.9Hz, 4H), 4.71 (s, 2H), 6.89 (d, J = 9 Hz, 1H), 
7.28 (m, 5H), 7.43 (d, J = 9Hz, 1H), 8.01 (s, 1H). 

30 

d) Synthesis of (R)- 3-l2-cyano-4-r^-benzyl-N^morpholmo)nrado]phenoxy>l-[l,l- 
dimethyl-2-(2-naphthyl)ethylamino]-propan-2-ol. 
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Following the procedure in example 7, the title compound was prepared as yellow solid 
(0.6g, 56%). *H NMR (400 MHz, DMSO-dfc): d 1.09 (s, 3H), 1.11 (s, 3H), 2.80 (m, 4H), 3.15 (t, 
J = 4.9Hz, 4H), 3.47 (t, J = 4.9Hz, 4H). 3.85 (m, 1H), 4.12 (m, 2H), 4.71 (s, 2H), 5.1 (m, 1H), 
7.12 (d, J = 7.2 Hz, 1H). 7.27 (m, 6H), 7.35 (d, J = 7.2Hz, 1H), 7.47 (m, 2H), 7.55 (s, 1H), 7.67 
5 (s, 1H), 7.76 (d, J = 72Hz, 1H), 7.79 (m, 2H). MS (m+1, m/z): 593.7. Anal. Calcd. for 
C36H40N4O4 H 2 0: C, 70.68; H, 7.08; N, 9.15; Found: C. 70.9; H, 6.94; N, 8.84. 

Example 41 

Preparation of mVl-ri.l^imetfavl-2-r4-methoxvphenvne thvlamino1-3-H n - 11 - dihvdro ' 2 - 
10 rv a i.o.3^xv-S H .dihenzora.d1cvdoheptene-l(KRVacetic addl.propan-2-oJ hydrochloride 

salt 

a) Ethyl 1041^ftydro-3-hydroxyl-5H-dibenw)[a,d]cycloheptene-10-(R)-acetate. 

AICI3 (2.2g, 17 mmol) was added to a cold solution of metbyl-(10RM10,ll-dihydro-3- 
15 methyloxy-5H-dibenzo[a,d]cycloheptene-10-acetate (l.Og, 3.4 mmol) and ethylmercaptan (1.2 
mL, 17 mmol) in CH2CI2 (15 mL). After 2 h at 0 °C, the solution was concentrated and residue 
treated with ice/water (50 mL) and CH2CI2 (50 mL). The organic layer was separated and 
washed with water (2X) and concentrated to give 0.95g (95%) of the tide compound. *H NMR 
(400 MHz, DMSO-de) 8 1.1-1.3 (m, 3H), 2.4-2.8 (m, 3H), 3.0-3.8 (m, 4H), 4.0-4.2 (m, 3H), 6.5- 
20 7.2 (m,7H), 9.1-9.2 (s,lH). 

b) Ethyl 1041-dmydn>-3-hydroxyl-2-formyl-5H-dlbenzo[a,d]cydoheptene-10-(RM 

A solution of ethyl 10,1 l-dihydro-3-hydroxyl-5H-dibenzo[a,d]cycloheptene-10-(R>- 
acetate (2.9g, 9.8 mmol), SnCl4 (0.15 mL, 1.3 mmol) and tributylamine (1.2 mL, 5.2 mmol) in 

25 toluene (60 mL) was stirred at RT for 20 min under an argon atmosphere. Paraformaldehyde 
(0.86 g) was added and the solution was heated at reflux for 18 h. The solution was cooled to 
RT and poured into water and acidified with aqueous HC1 (3M) to pH 2 (litmus paper). Ethyl 
ether was added and the layers separated. The organic layer was washed with water and 
concentrated. Flash chromatography (silica gel, 50% EtOAc/Hexane) yielded 25g (70%) of the 

30 title compound. l H NMR (400 MHz, DMSO-dg) 6 1.1-1.3 (m, 3H), 2.5-3.2 (m, 4H), 3.6-4.2 
(m. 5H), 63-7.4 (m, 6H). 10.1-10.2 (s, 1H), 10.5-10.6 (s, 1H). 
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c) Ethyl loai-dibydro-3-hydro^ 
cydoheptene-10-(R)-acetate. 

A solution of ethyl 10^lKiihydro-3-hydroxyl-2^fonnyl-5H^benzo[a,d]cycloheptene- 
10-(R)-acetate (1.2g, 3.8 ramol), hydroxylamine hydrochloride (0.68g, 9.8 mmol) and 
5 triethylamine (1.4 mL, 10 mmdl) in EtOH (20 mL) was heated at reflux under an argon 

atmosphere. After 1 8 h the solution was concentrated to give 2.5g of the crude title compound 
which was used in the next step without further purification. 

d) Ethyl 10^1^ydro-2-cyano-3^xyacetyl-5H-dibeii2o[a,d]cycloheptene- 

10 10-(R)-acetate. 

A solution of ethyl 10J lKlihydm-3-hydroxyl : 2-iminohydroxyl-5H- 
dibenzo[a f d]cycloheptene-10-(R)-acetate (2.5g, 3.8 mmpl) in acetic anhydride (30 mL) was 
heated at reflux for 30 min. The solution was then concentrated. Flash chromatography (silica 
gel, 30% EtOAc/Hexane) yielded 0.8g (58%) of the title compound. *H NMR (400 MHz, 

15 DMSO-d 6 ) 5 1.1-1.3 (m, 3H), 2.2-3.1 (m, 6H), 3.2-4.4 (m, 6H), 7.0-7.2 (m, 4H), 7.3-7.4 (s, 1H), 
7.6-7.7 (m, 1H). 

e) Ethyl 1041-dihydro-2^yaao-3-hydro^^ 

A solution of ethyl 10,1 l-dihydn>-2-cyano-3-oxyacetyl-5H-diben2ota,d]cycloheptene- 
20 10-(R)-acetate (0.8g, 2.2 mmol) in EtOH/water (1:1, 10 mL) was treated with K2CO3 (0.76g, 
5.5 mmol). After 3 h the solution was concentrated. The residue was partitioned between 
EtOAc/water and aqueous HC1 (1M) was added to adjust the solution to pH 2 (litmus paper). 
The EtOAc layer was separated and washed with water (2X) and concentrated to give 0.65g 
(92%) of the title compound. l H NMR (400 MHz, DMSO-dg) 8 1.1-1.2 (m, 3H), 2.6-3.2 (m; 
25 4H), 3.6-4.2 (m, 5H), 6.8-6.9 (s, 1H), 7.0-7.2 (m, 4H), 7.3-7.4 (s, 1H), 10.8-10.9 (s, 1H). 

f) (2R)-Glyddyl-[ethyl 10,ll-dihydro-2-cyano-3-oxy-5H-dibenzo[a,d] cydoheptene-10-(R)- 
acetate], 

A solution of ethyl 10,U-dihydro-2^yano-3-hydroxyl-5H-dibenzo[a t d]cycloheptene- 
30 10-(R)-acetate (0.67g, 2.1 mmol), (2R)-gycidyl 3-nitrobenzenesulfonate (Aldrich Chemicals, 

0.54g, 2.1 mmol) and K2CO3 (0.864g, 6.3 mmol) in acetone (20 mL) was heated at reflux for 18 
hr. The solution was filtered and the filtrate was concentrated to give 6.8g of the title compound 
which was used in the next step without further purification. 

35 g) <J04-[M-dimellyl-2^^ 

oxy-5H-dibenzo[a,d]cycloheptene-10-(R)-acetate]-propan-2-ol hydrochloride salt 
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A solution of (2R>glycidyl-(ethyl-10,l l-dihydro-2-cyano-3-oxy-5H- 
dibenzo[a,d]cycloheptene-10-(R)-acetate)(0.8g, 2.1 mmol), l,l-dimethyl-2-(4- 
methoxyphenyl)ethyl amine (0.375g, 2.1 mmol) and L1CIO4 (0.445g, 4.2 mmol) in CH3CN (10 
mL) was heated at reflux for 18 nr. After this time the solution was concentrated. Flash 
5 chromatography (silica gel, 5% CH3OH/CH2CI2) and treatment with HC1 in MeOH yielded 
0.7g (60%) of the title compound. MS (ES) m/e 557.3 (M+H)*; *H NMR (DMSO-de) 8 1.0-1.3 
(m, 9H), 2.5-3.2 (m, 8H). 3.4-4.3 (m, 11H), 5.9-6.0 (s. 1H), 6.8-7.2 (m, 8H), 7.2-7.3 (s, 1H), 7.4- 
7.5 (s, 1H), 8.4-8.5 (broad s, 2H). 

10 h) (R)4^14MHmethyl-2-(4-metooxyphenyl)^ 

5H-dibenzo[a,d]cycloheptene-10-(R)-acetic acid]-propan-2-ol hydrochloride salt 

A solution of (R)-l-[l,l-dimemyl-2-(4-memoxyphenyl)emylamino]-3-[ethyl-10,ll- 
dihydro-2-cyano-3-oxy-5H-dibenzoM^ (06g, 1 1 

mmol) in EtOH/water (1:1,4 mL) was treated with aqueous NaOH (1M, 2 mL, 2 mmol). After 

15 18 h the solution was concentrated and water (10 mL) was added. Solution was cooled and 
acidified with aqueous HC1 (1M) (pH 6, litmus paper). The solution was filtered and the solid 
precipitate was triturated with EtOAc. Filtration and diying in vacuo gave 0.25g (45%) of the 
title compound. MS (ES) m/e 529.4 (M+H)*; *H NMR (400 MHz, DMSO-do) 5 1.1-1.2 (s, 6H), 
2.5-3.2 (m, 5H), 3.3-3.4 (s, 3H), 4.0-4.3 (m, 4H), 6.8-7.2 (m, 8H), 7.2-7.3 (s, 1H), 7.4-7 J (s, 

20 1H). 

Example 42 

Prenarationof fRt-l-ri.l-dimethvl-2-f4-methoxvphenYl ^ethvlaminoT-3-reflivl-10.11- 
rtihvdi^2-CTan(>-3-oxv.5H-dibenzora^ 

25 

a) (2R)-Glyddyl-(emyl-1041-dmydro-3-oxy-5H-dibenzo[a,d]<ydoheptene-10-(^ 
acetate) 

Following the procedure of Example 41 (0 except substituting ethyl-(R/S)-10,l 1- 
dmydro-3-hydroxyl-5H-dibenzo[a,d]cycloheptene-10-acetate for compound of Example 41(e), 
30 0.7g of the title compound was prepared and used without further purification in the next step. 

b) (RH-[M-dtoemyl-2-(4-methox^^ 

oxy-5H-dibenzo[a,d]cydoheptene-10-(R/S)-acetate]-propan-2-ol hydrochloride salt 
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Following the procedure of Example 41(g) except substituting (2R)-glycidyl-(ethyl- 
10,ll-dihydro-3-oxy-5H-dibenzo[M]^ mmol) for 

compound of Example 41(f), 0.44g (45%) of the title compound was prepared MS (ES) m/e 
532.4 (M+HT; *H NMR (400 MHz, DMSO-d6) 5 1.1-1.2 (s, 9H), 2.5-3.2 (m, 9H), 3.5-4.2 (m, 
5 1 1H), 6.7-7.2 (m,HH). 

Example 43 
Preparation of qtVl-ri.l^imethvl-2-(4-meth ^ 

cvano-3-oxv-5H-dibenzora.d1cvcloheptene-10-nR/SVacetic aridl-pro pan-2-ol hydrochloride 
10 salt 

a) (R)-HM-dimethyl-2-(4-methox^ 

5H-dibenzo[a,d]cydoheptene-10-(R/S)-acetic add]-propan-2-ol hydrochloride salt 

Following the procedure of Example 41 (h) except substituting (R>l-(l f l-dimethyl-2- 
15 (4-methoxyphenyl)ethylamino]-3-[ethyl-10Jl-dihydro-2-cyano-3-oxy-5H- 

dibenzo[a,d]cycloheptene-10-(R/S>acetate]-propan-2-ol hydrochloride salt for compound of 
Example 41 (g), 0. 1 18g (55%) of the title compound was prepared. MS (ES) m/e 504.2 (M+H)*; 
*H NMR (400 MHz, DMSO-dg) 8 1.1-12 (m, 6H), 2.4-43 (m, 20H), 6.7r7.2 (m, 1 1H). 

20 ^Example 44 

Preparation of (R)-l-ri.l-dimethvl-2-(4-me 
dihYdro-2-cvano-3-oxv-5H-dibenzora.d1^^ 
hydrochloride salt 

25 a) (2R)-Glycidyl ethyI-10,ll-dihydro-2-cyano-3-oxy-^ 
acetate 

Following the procedure of Example 41 (f) except substituting ethyl-10,1 l-dihydro-2- 
cyano-3-oxyl-5H-dibenzo[a,d]cycloheptene-10-(R)-acetate.(0.337g, 1 . 1 mmol) for the 
compound of Example 41 (e), 0.37g of the title compound was prepared and used as without 
30 further purification in the next step. 

b) (RH-[l,l-dimetbyl-2K4-m^ 

oxy-5H-dibenzo[a,d]cydoheptene-10-(R)-acetate]-propan-2-ol hydrochloride salt. 

Following the procedure of Example 41 (g) except substituting (2R)-glycidyl ethyl- 
35 10,ll-dihydro-2-cyano-3-oxy-5H-diba (037g, 1.1 mmol) 

for the compound of Example 41 (f). 0.125g (22%) of the title compound was prepared. MS 
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(ES) m/e 5323 (M+H)*; l H NMR (400 MHz, DMSO-dg) 8 1.1-13 (m, 9H), 2.5-43 (m, 20H), 
5.7-5.9 (s, 1H), 6.7-72 (m, 1 1H), 8.2-8.4 (broad s, 2H). 

Example 4g 

5 Preparation of Q&Hdl >l^imetfavl>2-f4-meth Q^vpheiivnethvlamino1-3-riO ,ll-dihydro-2> 
cvano>3-oxv-5H-dibenzora,dlcvcloheDtene-lQ-fR)-acetic aridl-propan-2-ol hy drochloride 

salt 

a) (R)-HM-dimethyl-2-(4-methox^ 
10 5H-dibenzo[a,d]cycloheptene-10-(R)-acetic acid]-propan-2-o! hydrochloride salt. 

Following the procedure of Example 41 (h) except substituting (R>l-[l f l-dimethyl-2- 
(4-methoxyphenyl)e&ylammo]-M^ 

dibenzo[a,d]cycloheptene-10-(R)-acetatel-propan-2-ol hydrochloride salt (0.07g, 0.13 mmol) for 
the compound of Example 1 (g), 0.03 g (50%) of the title compound was prepared. MS (ES) 
15 m/e 504.4 (M+H)*; *H NMR (400 MHz, DMSO-ds) 8 1.1-1.2 (s, 6H), 2.5-33 (m, 7H) f 3.5-4.3 
(m, 12H), 6.8-7.2 (m, 8H), 7.2-73 (s, 1H), 7.4-7.5 (s. 1H). 

Example 46 
Preparation of nR)-Ml.l^imethv!-2-(4-me^ 
20 dihvdro-2-cvano-3-oxv-5H-dibenzora.dlCTdohepte^ 
hydrochloride salt 

a) (R)-l-[l,l-dimethyl-2-(4-methox^ 

oxy-5H-dibenzo[a,d]cydoheptene-10-(S)-acetate]-propan-2-ol hydrochloride salt 

25 The 1 0-R,S-diastereoisomers from Example 42 (b) were resolved as their free base 

using a Chiralpak AD column (21.2 x 250 nun, 10 mL/min, 75% hexane/ethanol, 0.1% 
diethylamine). The pure diastereoisomers were converted to the corresponding HC1 salts by 
treatment with HC1 in MeOH to yield (R>l-[l,l-dimethyl-2-(4-methoxyphenyl)ethylanuno]-3- 
[ethyl-10, 1 Mihydro-2-cyano-3-oxy-5H-diben^^ 

30 hydrochloride salt (20 mg)and (R)-l-[l,l-dimethyl-2-(4-methoxyphenyl)ethylamino] 
10,ll-dihydro-2-cyano-3-oxy-5H-dibeiro^ 

hydrochloride salt (20 mg) which was identical to material synthesized in Example 44 (b). 

35 
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Example 47 

Preparation of flRM41^ imethvl-2-(2-naph^^ 

ry fl n t Wffl^benzofe.^doheDtc^^^ hYdrochloride salt 

5 a) Ethyl-10,llMlihydro-^ 

Following the procedure of Example 41 (b) except substituting ethyl-10,1 l-dihydro-3- 
hydroxyl-5H-dibenzo[a,d]cycloheptene-10-(S>acetate (1 .Og, 3.4 mmol) for the compound of 
Example 41 (a) 0.9 g (41%) of the title compound was prepared. *H NMR (400 MHz, DMSO- 
d 6 ) 6 1.1-1.2 (m, 3H), 2-4-4.2 (m, 9H) f 6.8-6.9 ($. 1H), 7.0-73 (m, 4H), 7.3-7.4 (s, 1H), 10.1- 

10 10-2(s,lH) t 10.5-10.6 (s, 1H). 

b) Ethyl-10,ll^hydro-2-iminoty 
acetate. 

Following the procedure of Example 41 (c) except substituting ethyl-10,1 l-dihydro-2- 
15 foimyl-3-hydroxyl-5H-diben^ g. 2.8 mmol) for the 

compound of Example 41 (b) 0.9 g of the title compound was prepared and used without 
purification in the next step. 

c) Ethyl-10,ll-dihydn>-2- cyano-3-hydroxyacetyl -5H-dibenzo[a,d]cycloheptene-10-(S)- 
20 acetate. 

Following the procedure of Example 41 (d) except substituting ethyl-10,1 l-dihydro-2- 
irntoohytoxyl-3-hydroxyl-5H-<utei^ g, 2.6 mmol) for 

the compound of Example 41 (c) 0.3 g (32%) of the tide compound was prepared. l H NMR 
(400 MHz, DMSO-d6) 5 1.1-1.2 (m, 3H), 2.3-2.4 (s, 3H), 2.5-4.3 (m, 9H), 7.0-7.3 (m, 4H). 7.3- 
25 7.4 (s,lH), 7.6-7.7 (s, 1H). . 

d) Ethyl-1041-dftydi^2<yano-3*ydroxyl-5H^ 

Following the procedure of Example 41 (e) except substituting ethyl-10, 1 l-dihydro-2- 
cyano-3-hydroxyacetyl-5H-dibenzo[a,d]cycloheptene-10-(S)-acetate (0.3 g, 2.6 mmol) for the 
30 compound of Example 41 (d) 0.3 g (75%) of the tide compound was prepared: l H NMR (400 
MHz, DMSO-d6) 5 1.1-1 J (m, 3H), 2.5-4.2 (m, 9H), 6.8-6.9 (s, 1H), 7.0-7.3 (m, 4H), 7.3-7.4 (s, 
1H). 

e) (2R)-GIyddyKemyl-10,ll-dihydro-2-cyano-3-oxy1^ 
35 acetate). 
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Following the procedure of Example 41 (f) except substituting ethyl- 10, 1 l-dihydro-2- 
cyano-3-hydroxyl-5H-dibenzo[^ g, 0.6 mmol) for the 

compound of Example 41 (e) 0.2 g (87%)of the title compound was prepared and used without 
further purification in the next step. 

5 

f) (R)-l-[14Hlimethyl-2-(2-naphthyI^ 

5H-dibenzo[a,d]cydoheptene-10-(S)-acetate]-propan-2-ol hydrochloride salt 

Following the procedure of Example 41 (g) except substituting (2R)-glycidyl-(ethyl- 
10,ll-dihydro-2-cyano-3-oxyl-5H-dibenzo[^ g. 0.62 

10 mmol) for the compound of Example 4 1 (f) 0.3 g (86%) of the tide compound was prepared. 
MS (ES) m/e 577.3 (M+H)*; ! H NMR (400 MHz, DMSO-dg) 6 1.1-1.3 (m, 9H), 2.5-4.3 (m, 
16H), 7.1-8.0 (m,13H). 

Example 48 

15 Preparation of m Vl-ril-dimethv1.2-(2^ 

n^H-dihepzora.dlcvdoheptene-10-rSVacetic acidVpropan-2-ol hydrochloride salt 

a) (R)-HM-dimethyl-2K2-naphthyO 

dibenzo[a4]cydoheptene-10-(S)-acetic acid]-propan-2-ol hydrochloride salt 

20 Following the procedure of Example 41 (h) except substituting (R)-l-[l,l-dimethyl-2- 

(2-naphthyl)ethylamino]-3-[ethyl-10Jl-dihydro-2-cyano^ 

10-(S>acetateJ-propan-2-ol hydrochloride salt (0.14 g, 0.24 mmol) for the compound of 
Example 41 (g) 0.066 g (50%) of the title compound was prepared. MS (ES) m/e 549.4 (M+H) + ; 
*H NMR (400 MHz, DMSO-d 6 ) 8 1.1-1.3 (m, 6H), 2.5-4.3 (m, 14H), 7.0-7.9 (m, 13H). 

25 

Example 49 
Preparation of QtM-ri-l-dimethvl-2^ 4-meth^ 
5H-dibenzora.d1cvcloheptepeVp ropan-2>ol hydrochloride salt 

30 a) 3-Hydroxyl-10-ethylthio-5H-dibenzo[a4]cydoheptene. 

A cold solution of S-hydroxyl-lO-oxy-SH-dibenzola.dlcycIoheptene (3.0 g, 12.6 mmol) 
and ethylmercaptan (6.5 mL, 86 mmol) in CH2CI2 (50 mL) was treated with AICI3 (8.4g, 60 
mmol). After 3 h the solution was concentrated. Flash chromatography (silica gel, 30% 
EtOAc/Hexane) gave 2.4 g (70%) of the tide compound. *H NMR (400 MHz, DMSO-dfi) 81.1- 

35 1.3 (m, 3H) t 2.6-2.7 (m, 2H), 3.3-3.4 (s, 2H) f 63-7.8 (m, 8H), 93-9.6 (s, 1H). 
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b) (2R)-Glyddyl-(3-oxyI-10-cthyIthio-5H«^iben2o[a,d]cycl<>heptenc). 

Following the procedure of Example 41 (f) except 3-hydroxyl-10-ethylthio-5H- 
dibenzo[a,d]cycloheptene(1.2g,4.5 mmol) for the compound of Example 41 (e) 1.3 gof the 
title compound was prepared and used without further purification in the next step. 

5 

c) (R)-l-[14-dimethyl-2-(4-methoxyphenyl)ethylamino]-H3-oxy-10^ylflno-5H- 
dibenzo[a,d]cydoheptene]-propan-2-ol hydrochloride salt 

Following the procedure of Example 41 (g) except substituting (2R)-glycidyl-(3-oxyl- 
10-ethylthio-5H-dibenzo[a,d]cycloheptene) (0.65 g, 2.0 mmol) for the compound of Example 41 
10 (f) 0.5 g (50%) of the title compound was prepared. MS (ES) m/e 504.3 (M+H)*; *H NMR (400 
MHz, DMSO-do) 8 1.1-1.3 (m. 9H), 2.7-4.2 (m, 14H), 6.8-7.8 (m, 12H). 

Example SO 
PittnarationofraV1-n.l-dimethv1-2-(2-nap 
IS dihenzora.d1cvdoheptene1- propan.2-ol hydrochloride salt 

a)(R)-l-[M-dtaiethyl^(2-naphthylte^ 
dibenzo[a,d]cycloheptene]-propan-2-ol hydrochloride salt 

Following the procedure of Example 41 (g) except substituting (2R)-glycidyl-(3-oxy-10- 
20 ethylthio-5H-dibenzo[a,d]cycloheptene) (0.65 g, 2.0 mmol) for the compound of Example 41 (f) 
0.2 g (20%) of the title compound was prepared. MS (ES) m/e 524.3 (M+H)*; ! H NMR (400 
MHz, DMSO-dg) 5 1.1-1.3 (m, 9H), 2.7-4.2 (m, 11H), 6.8-7.8 (m, 14H). 

Example 51 

25 Preparation of mV1-ri.l-dimethvl.2-r4-m emoxvphenvlkthvlamino1-3-r3-oxv-10-QXY-5H- 
dihenzora.d1cvdoheptene1- propan.2-ol hydrochloride salt 

a) (m)-GlyddyI(3-oxy-10-oxy-5H-dJbeiizo[a,d]cycloheptene). 

Following the procedure of Example 41 (f) except substituting 3-hydroxyl-10-oxy-5H- 
30 dibenzo[a,d]cycloheptene (0.9 g, 4.0 mmol) for the compound of Example 41(e) 1 . 1 g of the title 
compound was prepared and used without further purification in the next step. 

b) (R)-l-[l,l-dimethyl-2-(4-methoxyphenyl)ethylamino]-3-[3-oxy-10-oxy-5H- 
dibenzo[a,d]cydoheptene]-propan-2-ol hydrochloride salt 

35 Following the procedure of Example 41 (g) except (2R)-glycidyl-(3-oxy-10-oxy-5H- 

dibenzo[a,d]cycloheptene) (0.6 g, 2.1 mmol) for the compound of Example 41 (f) 0.2g (20%) of 

-71- 



WO 98/45255 



PCT/US98/06928 



the tide compound was prepared. MS (ES) m/e 4603 (M+H)*; J H NMR (400 MHz. DMSO-dfi) 
8 1.0-13 (m, 6H), 2.9-43 (m, 14H), 6.8-8.0 (m, UH). 

Example 52 

5 Preparation of QQJ-QJ^nngth^^ 
dihvdro-2^vano-3-oxv-5HHiiben^^^ 
hydrochloride salt 

a)(R)-1414-dimethyl-2-(4-methoxyphenyI)ethylanuno]-^ 

10 mftt43bmo[tySfad^ ssit 
A solution of (2R)-glycidyl-( ethyl-10 f ll-dihydro-2-cyano-3-oxy-5H- 
dibenzo[a,d]cycloheptene-10-(R>acetate) (0.8 g, 2.1 mmol), l,l-dimethyl-2-(4- 
methoxyphenyl)ethyl amine (0375 g, 2.1 mmol) and LiC10 4 (0.445 g, 4.2 mmol) in CH 3 CN 
(10 mL) was heated at reflux for 18 hr. The solution was then concentrated. Flash 

15 chromatography (silica gel, 5% CH3OH/CH2CI2) and treatment with HC1 in MeOH yielded 
0.7g (60%) of the tide compound. MS (ES) m/e 5573 (M+H) 4 ; *H NMR (DMSO-dg) 8 1.0-13 
(m, 9H), 2.5-3.2 (m, 8H), 3.4-43 (m, 11H), 5.9-6.0 (s, 1H), 6.8-7.2 (m, 8H), 7.2-7.3 (s, 1H), 7.4- 
7.5 (s, 1H), 8.4-83 (broad s, 2H). 

20 Example 53 

Preparation of fRVl-ri.l-dimethvl-2-(2-naph^ 
dihenzrft.flfl.41oxazepin-llQ0HWn 

a) 2-Carboxymetiiyl-5-methoxy-phenyl-oxy-(3-nitroberaene) 

25 A solution of 2-carboxymethyl-5-methoxyphenol (34.1g, 0.187 mol), 2- 

nitrofluorobenzene (19.7 mL, 0.187 mol), and K 2 C0 3 (65 g, 0.467 mol) in DMF (200 mL) was 
heated to 110 °C for 18 h. The solution was diluted with water (200 mL) and extracted with 
ethyl acetate The ethyl acetate layer was concentrated to give the crude title compound which 
was used as is for the next step (57 g). 

30 

b) 2-Carboxymethyl-5-xnethoxy-phenyl-oxy-(3-aminobenzene) 

A solution of 2-carboxymethyl-5-methoxy-phenyl-oxy-(3-nitrobenzene) (57 g f 0.187 
mol) and 10% Pd/C (1 1 g) was hydrogenated in MeOH (1000 mL) at 50 psi for 2 h. The 
solution was filtered through Celite® and the filtrate was concentrated. 
35 Hash chromatography (silica gel 20% EtOAc/Hexane) yielded the title compound (493 g, 
96%): MS (ES) m/e 274.1 (M + H)+ 
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c) S-Methoxy-dibenzC^tl^loxazepin-lKlOH). 

A solution of 2-carboxymethyl-5-meftoxy 
(9.2 g, 37 mmol) in toluene (400 mL) was treated with AlMe3 (2M in toluene, 16 
mL, 32 mmol). The solution was heated at reflux for 3 h and allowed to ran at RT for 18 h. The 
5 reaction solution was poured into a 5% NaHCC>3 solution and ethyl acetate was added. The 
ethyl acetate layer was separated and washed with water (2X) and brine (IX). The ethyl acetate 
layer was concentrated to give the title compound (7.4 g, 91%): *H NMR (400 MHz, DMSO- 
dg) 8 3.8-3.9 (s, 3H), 6.8-7.9 (m, 7H). 

10 d) 3-Hydroxy-dibenz[fr,/][l,4]oxazepin-ll(10H). 

Toacold solution of 9-methoxy-dibenz[tJ][l,41oxazepin-ll(10H)(l g,4.1 mmol) and 
ethylmercaptan (1 .5 mL, 20 mmol) in CH2CI2 (15 mL) was added AICI3 (2.8g, 20 mmol). 
After 2 h at 0 °C, the solution was concentrated and residue was treated with ice/water (50 mL) 
and CH2CI2 (50 mL). The organic layer was separated and washed with water (2X). The 
15 organic layer was concentrated to give the crude title compound which was used as is for the 
next step (0.95g). *H NMR (400 MHz, DMSO^) 6 6.4-7.9 (m, 7H), 10.1-102 (s, lH) t 10.4- 
10.5 (s, 1H). 

e) Z-R-Glycidyl^-oxy-dibenzf^Ll^loxazepin-liaOH) 
20 A solution of 9-hydroxy-dibenz[&,/][l,4]oxazepin-l 1(10H) (0.51g 2.2 mmol), 2-R- 

gycidyl 3-nitrobenzenesulfonate (0.582g, 2.2 mmol) and K2CO3 (0.93g, 6.6 mmol) in acetone 
(20 mL) was heated to reflux for 18 hr. Solution was filtered and the filtrate was concentrated to 
give the title compound which was used as is for the next step (0.64g). 

25 ft (RM-ri.l-Dimethvl-2-(2-naph^ 

llQ0H)-one1-propan-2-ol monohvd rochloride. 

A solution of 2R-glycicyl-(9-oxy-dibenz[6^][l,41oxazepin-ll(10H)( 0.10 g, 0.4 mmol) 
and l,l-dimethyl-2-(2-naphthyl)ethyl amine (0.07 g, 0.4 mmol) in EtOH (5 mL) was heated to 
30 reflux for 18 hr. The solution was concentrated, and purified by flash chromatography (silica 
gel, 5% CH3OH/CH2CI2). Treatment of the isolated product with HC1 in MeOH yielded the 
tide compound (O.lg, 60%). MS (ES) m/e 483.1 (M + H) + ; 1 HNMR (DMSO-dg) 5 1.2-1.4 (m, 
6H), 2.5-4.5 (m, 8H), 6.0-6.1 (s, 1H), 6.8-7.9 (m, 8H), 8.7-9.2 (m, 2H), 10.3-10.4 (s, 1H). 



-73- 



WO 98/45255 



PCTAJS98/06928 



Example 54 
Preparation of (J K-Ml.l-dimethvl-^^ 

dihydrodibenz rfr.fin.41oxazepin 1-2-propanol monohvdrochloride. 

5 a) 3-Methoxy-(9,10^ydi^benz[&Jl[l,4]azepin). 

A solution of 3-methoxy^benz[^fl[l,4]oxazepin-l 1(10H) 

(7.4 g, 30.7 mraol) in THF (200 mL) was treated dropwise with L1AIH4 (30 mL, 1M in THF). 

Solution was cooled to 0 °C and treated carefully with water (2 mL). After 20 min., NaF (5 g, 

120 mmol) in water (10 mL) was added to the solution. The solution was stirred at RT for 1 h. 
10 The solution was filtered and filtrate was concentrated to give the crude title compound which is 

used as is for the next step (7.6 g). MS (ES) m/e 228.0 (M + H)+ 

b) S-Hydroxy^jlO^ydrodibenzIftj/ltl^lazepin). 

Following the procedure of Example 53 (d) except substituting 3-methoxy-(9, 10- 
15 dihy*odibenz[i\/][l,4]azepin) (1 g, 4.4 mmol) for the compound of Example 53 (c), the crude 
title compound was prepared and used as is for the next step (0.89 g). 

c) 2R-GIyddyH3-oxy-dibenz[iJ][l,4] azepin-ll(lOH) 

Following the procedure of Example 53 (e) except substituting 3-hydroxy-(9,10- 
20 dihydrodibenzft/][l,4]azepin) (0.89 g, 4.4 mmol) for the compound of Example 53 (d) the 
etude title compound was prepared and used as is for the next step (1.0 g). 

d) (fl)-l-[l,l-dimethyl-2-^ 

fofl[l,4Joxazepin]-2-propanol monohydrochloride. 

25 Following the procedure of Example 53 (f) except substituting 2-R-glycicyl-(3-oxy- 

dibenztf\fl[l,4) azepin-1 1(10H) (0.4 g, 1.5 mmol) for the compound of Example 53 (g) the title 
compound was prepared (0.3 g, 43%). MS (ES) m/e 469.2 (M + H)+. *HNMR (400 MHz, 
DMSO-dg) 5 1.2-1.3 (s, 6H), 2.4-4.3 (ra, 7H), 6.7-8.0 (m, 14H) f 8.7-9.3 (m, 2H). 
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Pxampfc 55 

Hih yrirnriihenz rft.nri.41oxazepin-ll( 1OTr>- ethvlcarboxvmethvll-propan-2-oI 
monohvdrochloride 
5 a) Ethyl-S-methoxy-dibenal^Il^lazepine-llClO^-acctate 

A solution of 3-meAoxy-(940-dihydrodibenz[^[l,4]azepin (1.0 g, 4.4 mmol), 
triethylamine (0.6 mL, 4.4 mmol) and methylbromoacetate (0.49 mL, 4.4 mmol) in acetonitrile 
(10 mL) was heated at reflux for 18 h. The solution was concentrated to give the crude title 
compound and used as is for the next step (1.2 g). 

10 

b) Ethyl-3-hydroxy-dibenz[* ll /l[l,4]azepine-ll(10H)-acetate 

Following the procedure of Example 53 (d) except substituting ethyl-3-methoxy- 
dibenzlMlMJazepine-l l(10H)-acetate (1.2 g, 4.4 mmol) for the compound of Example 53 (c) 
the crude title compound was prepared and used as is for the next step (1.1 g). 

15 

c) Ethyl 2R-GIyddyl-(3^xyHiibeiiz[* J /|[l,4] azepin-ll(10H)acetate 

Following the procedure of Example 53 (e) except substituting ethyl-3-hydroxy- 
dibenzIfe^[l,4]azepine-ll(10H)-acetate (1.6 g, 4.4 mmol) for the compound of Example 53 (d) 
the crude title compound was prepared and used as is for the next step (1 .7 g) 

20 

d) (R]hH14-dimetoyl-2K2-naphto^ 

[fti/][l»4]oxazepin-ll(10H)-€aiylcarboxymefliyl]-propaii.2-ol monohvdrochloride 

Following the procedure of Example 53 (f) except substituting ethyl 2R-glycidyl-(3- 
oxy-dibenz[t^]Il,4] azepin-ll(10H)acetate (0.09g, 0.25 mmol) for the compound of Example 
25 53 (g) the title compound was prepared (0.07 &, 50%). MS (ES) m/e 555.2 (M + H)+; l H NMR 
(400 MHz, DMSO-dg) 8 1.0-1.3 (s, 9H), 2.4-4.6 (m, 9H), 6.7-8.0 (m, 14H), 8.7-9.3 (m, 2H). 
The above nuclear magnetic resonance spectra are recorded at either 250 or 400 MHz 

using, respectively, a Broker AM 250 or Broker AC 400 spectrometer. CDCI3 is 
deuteriochloroform, DMSO-d6 is hexadeuteriodimethylsulfoxide, and CD3OD is 

30 tetradeuteriomethanol. Chemical shifts are reported in parts per million 8 downfield from the 
internal standard tetramethylsilane. Abbreviations for NMR data are as follows: s=singlet, 
d=doublet, tstriplet, q=quartet, m=multiplet, dd=doublet of doublets, dt=doublet of triplets, 
app=apparent, br=braad. J indicates the NMR coupling constant measured in Hertz (Hz). 
Continuous wave infrared (IR) spectra are recorded on a Perkin-Elmer 683 infrared 

35 spectrometer, and Fourier transform infrared (FITR) spectra are recorded on a Nicolet Impact 
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400 D infrared spectrometer. IR and FTIR spectra are recorded in transmission mode, and band 
positions are reported in inverse wavenumbers (cm-1). Mass spectra are taken on either VG 70 
EE, PE Syx API m, or VG ZAB HF instruments, using fast atom bombardment (FAB) or 
electrospray (ES) ionization techniques. Elemental analyses are obtained using a Perkin-Elmer 

5 240C elemental analyzer. Melting points are taken on a Thomas-Hoover melting point 
apparatus and are uncorrected. All temperatures are reported in degrees Celsius. 

Analtech Silica Gel GF and E. Merck Silica Gel 60 F-254 thin layer plates are used for 
thin layer chromatography. Both flash and gravity chromatography are carried out on E. Merck 
Kieselgel 60 (230400 mesh) silica gel. Analytical and preparative HPLC are carried out on 

10 Rainin or Beckman chromatographs. ODS refers to an octadecylsilyl derivatized silica gel 
chromatographic support. 5 uApex-ODS indicates an octadecylsilyl derivatized silica gel 
chromatographic support having a nominal particle size of 5 u, made by Jones Chromatography, 
Littleton, Colorado. YMC ODS-AQ® is an ODS chromatographic support and is a registered 
trademark of YMC Co. Ltd., Kyoto, Japan. PRP-1® is a polymeric (styrene-divinylbenzene) 

1 5 chromatographic support, and is a registered trademark of Hamilton Co., Reno, Nevada) 
Celite® is a filter aid composed of acid-washed diatomaceous silica, and is a registered 
trademark of Manville Corp., Denver, Colorado. 

Formulations for pharmaceutical use incorporating compounds of the present invention 
can be prepared in various forms and with numerous excipients. Examples of such formulations 

20 are given below. 

Example 56 

Inhptem FvirmiriatiQn 

A compound of Formula (I), (1 mg to 100 mg) is aerosolized from a metered dose 
25 inhaler to deliver the desired amount of drug per use. 
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Example 57 

T^1f tFf ' rm » 1ation 

TaMftts/IngredientS EsLEafelfl 

1. Active ingredient 40 mg 
(Cpd of Form. (I) 

2. Cornstarch 20 m 8 

3. Alginicacid 20 m 8 

4. Sodium Alginate 20 m 8 

5. Mgstearate 1 - 3m 8 



Procedure for tt» Mftt formulation: 

Ingredients 1 , 2, 3 and 4 are blended in a suitable mixer/blender. Sufficient water is 
added portion-wise to the blend with careful mixing after each addition until the mass is of a 
consistency to permit its conversion to wet granules. The wet mass is converted to granules by 
15 passing it through an oscillating granulator using a No. 8 mesh (2.38 mm) screen. The wet 
granules are then dried in an oven at 140°F (60°C) until dry. The dry granules are lubricated 
with ingredient No. 5, and the lubricated granules are compressed on a suitable tablet press; 

Example 58 

20 EarSDlgra] Formulation 

A pharmaceutical composition for parenteral administration is prepared by 
dissolving an appropriate amount of a compound of formula I in polyethylene glycol with 
heating. This solution is then diluted with water for injections (to 100 raL). The solution is then 
rendered sterile by filtration through a 0.22 micron membrane filter and sealed in sterile 

25 containers. 

All publications, including but not limited to patents and patent applications cited in this 
specification are herein incorporated by reference as if each individual publication were 
specifically and individually indicated to be incorporated by reference as though fully set forth. 
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What is claimed is: 

1 . A compound according toFormula (I): 

Formula (I) 

5 wherein: 

Yi is a covalent bond, alkylene or alkenylene of up to 4 caibon atoms, unsubstituted or 
substituted by alkyl; 

Y2 is methylene, unsubstituted or substituted by alkyl or CF3. 

Z is selected from the group consisting of a covalent bond, O, S, NH, N-Cj^ alkyl, 0(CH2) n . 
10 (CH2) n O, NR'" C=0 and OONR m , where R m is Ci_4 alkyl and n is an integer from 1 to 3, 

R3 and R4 are, independendy, methyl or ethyl, or, together, form cyclopropyl; 

R5 is phenyl or naphthyl, unsubstituted or substituted with one or more substituents selected 

from the group consisting of OH, C^alkyl CH(CH 3 ) 2 , halo, halo C M alkyl, alkoxy, C3. 

6 cycloalkyl, OS02R , \ CN, NO z , OCF3, CF 3 , and CH 2 GF 3 , wherein R™ represents alkyl 
15 or 03^ cycloalkyl; 

G is a covalent bond or C-R$ wherein Rg is H, OH or O (forming a carbonyl moiety); 

R 7 is H, OH, or 0-Ci_4 alkyl; 

Rg is fl or Cj_4 alkyl; or R7 and Rg together form a carbonyl moiety; 
the -A-B- moiety is represented by CH2CH2, a covalent bond, -CH=CH- or -C=C-; and 
20 X is selected from the group consisting of sub-formulae (la), (lb), (Ic) (Id) and (Ie) 
hereinbelow: 
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(Id) 
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(le) 



wherein : 

5 in sub-formula (la): 

W is selected from the group consisting of R], SO^i, C(0)Ri, SO2NR1R1', C(0)NRiRi\ 
C(0)ORiS03Ri\ wherein Rj and Rj' are independently selected from the group consisting of 
hydrogen, C M alkyl, C 3 ^ cycloalkyl, C 2 -5 alkenyl, C 2 _ 5 alkynyl, heterocycloalkyl aryl and 
aiyl C]^ alkyl; or R\ and Ri' together fonn a 3 to 7 membered optionally substituted 

10 heterocyclic ring; wherein any substituents are selected from the group consisting of CN, aryl, 
C0 2 R, C0 2 NHR, OH, OR, NH 2 , halo, CF 3 , OCF 3 and N0 2 ; wherein R represents C M alkyl, 
or C3.6 cycloalkyl; 

X\ is selected from the group consisting of CN, N0 2 , CI, F, Br, I, H, R\ OR*, CF3, OCF3 and 
OSC^R, wherein R' represents C1.4 alkyl, or C3^ cycloalkyl; 

15 X 2 , X3 and X4 are, independently, selected from the group consisting of CN, N0 2 , CI, F, Br, I, 
H, R", OR", CF 3 , OCF3 and OS0 2 R M , wherein R" is C^ alkyl or haloalkyl; or Xi and X 2 
together form an aryl or heteroaryl ring, substituted or unsubstituted; wherein the heteroatom is 
selected from N, S and O; and any substituents are selected from the group consisting of halo, 
C\_4 alkyl, OCF3, CF 3 , OMe, CN, OSC^R' and N0 2 ; orX 3 and X4 independendy represent 

20 C(0)Ri; 

provided that when there are multiple halo substitutions in the haloalkyl, halo represents F; 
also provided that either Xi or X3 is hydrogen; and 

R 2 is selected from the group consisting of hydrogen, Ci_4 alkyl, C3.6 cycloalkyl, C 2 _s 
alkenyl, C 2 _5 alkynyl, heterocycloalkyl aryl and aryl-C^ alkyl; 
25 in sub-formula (lb): 

Xf is selected from the group consisting of CN, N0 2 , 0, F, Br, I, H, R, OR, CF 3 , OCF3 and 
OSO2R, wherein R represents C ^ alkyl, or C^ cycloalkyl; 

X 2 \ X3" and X4 M are, independently, selected from the group consisting of CN, N0 2 , CI, F, Br, 
I, H, R', OR\ CF3, OCF3 and OSC^R, wherein R' is Ci_4 alkyl or haloalkyl; provided that 
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when there are multiple halo substitutions in the haloalkyl, halo represents F, or X\" and X 2 n 
together form an aryl or heteroaryl ring, substituted or unsubstituted; wherein the heteroatom is 
selected from N, S and O and any substituents are selected from the group consisting of halo. 
Cm alkyl, OCF 3 , CF3, OMe, CN, OSC^-C^ OSO2-C3-6 cycloalkyl and N0 2 ; 
5 or X3" and X4 n independently represent C(0)Rj ; 
provided that either Xf or X3 n is hydrogen; and 

Rl" and R 2 " are, independently, selected from the group consisting of hydrogen, alkyl, 
C3-6 cycloalkyl, C 2 _5 alkenyl C 2 _s alkynyl, heterocycloalkyl and aryl; or Rf and R 2 M 
together form a 3 to 7 membered optionally substituted heterocyclic ring, optionally containing 
10 an additional heteroatom selected from O, S and N; wherein any substituents are selected from 
the group consisting of CN, aryl, C0 2 R M , C0 2 NHR", OH, OR", NH 2 , halo, CF 3 , OCF3 and 
N0 2 ; wherein R" represents alkyl, or C3.6 cycloalkyl; 
in sub-formula (Ic): 

Xi m is selected from the group consisting of CN, N0 2 , CI, F. Br, I, H, R, OR, CF 3 , OCF3 and 

15 OS0 2 R, wherein R represents C w alkyl, or C3.6 cycloalkyl; 

X 2 "\ X^", and XJ" are, independently, selected from the group consisting of CN, N0 2 , CI, F, 
Br, I, H, R\ OR*, CF3, OCF3 and OS0 2 R\ wherein K is C^ alkyl or haloalkyl; provided that 
when there are multiple halo substitutions in the haloalkyl, halo represents F; or Xj 1 " and X 2 W 
together form an aryl or heteroaryl ring, substituted or unsubstituted; wherein the heteroatom is 

20 selected from N, S and O and the substituents are selected from the group consisting of halo, Cj. 
4 alkyl, OCF3, CF 3 , OMe, CN, OSO^i.4 alkyl, OSC^-C^ cycloalkyl and N0 2 ; or X^ and 
X4 w independently represent C(0)Ri ; 
provided that either X\ m or X3 m represents hydrogen; and 

Rj"' and R 2 m are, independently, selected from the group consisting of hydrogen, alkyl, 
25 C3.6 cycloalkyl, C 2 _s alkenyl, C 2 .5 alkynyl, heterocycloalkyl and aryl; or Rfand R 2 '" together 
form a 3 to 7 membered optionally substituted heterocyclic ring optionally containing an 
additional heteroatom selected from O, S and N; wherein the substituents are selected from the 
group consisting of CN, aryl, CC^R", C0 2 NHR", OH, OR", NH 2 , halo, CF 3 , OCF3 and NC^; 
wherein R" represents alkyl, or C3.6 cycloalkyl; 
30 in sub-formula (Id): 

D is selected from the group consisting of CN, NO^ CI, F, Br, I, R, OR, SR, CF3, OCF3 and 
OSC^R, wherein R represents Ci^ alkyl, C 3 _6 cycloalkyl, or C^jq aryl or heteroaryl wherein 
the heteroatom is selected from N, S and O and substituents are selected from the group 
consisting of halo, C M alkyl, OCF3, CF 3 , OMe, CN, OS0 2 -Ci^ alkyl, OSO^^ cycloalkyl 
35 andN0 2 ; 

n is the integer 1 or 2; 
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each E is independently C or N t 
provided that no more than two E moieties are N; 
further provided that when n is 2, each E is C; 
a and b arc optionally present bonds; 
5 Ri ™ is selected from the group consisting of (CH^CX^R', (CH^nCC^H, (CH^CONR^, 
(CH2) n CH 2 OR\ OR', SR\ CN, NO* CI F, Br, I, CF 3 , OCF 3 , OS0 2 R\ R' and H; wherein R' is 
C\_4 alkyl, or cycloalkyl; 

or Ri w is O, forming a Ketone such that YRj 1 * represents -OO; 

R2 ,v is selected from the group consisting of hydrogen, CN, N0 2 CI, F, Br, I, H, R'\ OR", CF3, 

10 OCF3, and 0SO2R"; wherein R" represents Cj_4 alkyl, or C3.6 cycloalkyl. 

Y is selected from the group consisting of C, CM, O, N and S; provided that when Y is S, Rj * is 

O; further provided that when Y is O f Rj ,v is not present; 

X* is selected from the group consisting of CH 2 , NH, O and S; and 

attachment is at the carbon atom marked 3; 

15 in sub-formula (Ie): 

Xf" is selected from the group consisting of CN, N02, CI, F, Br, I, H, R\ OR\ CF 3 , OCF3 and 

OS0 2 R\ wherein R* represents Ci_4 alkyl, or C3.6 cycloalkyl; 

X 2 "'\ X3"" and X4"" are, independently, selected from the group consisting of CN, N0 2 , CI, F, 
Br, I, H, R\ OR", CF 3 , OCF3 and OS0 2 R", wherein R" is Ci_4 alkyl or haloalkyl; or Xi"" and 
20 X 2 " M together form an aryl or heteroaryl ring, substituted or unsubstituted; wherein the 
heteroatom is selected from N, S and O; and any substituents are selected from the group 
consisting of halo, C M alkyl, OCF3, CF 3 , OMe, CN, OS0 2 R' and N0 2 ; or X 3 "" and X4"" 
independently represent C(0)Ri ; 

provided that when there are multiple halo substitutions in the haloalkyl, halo represents F; 
25 also provided that either Xi"" or X3"" is hydrogen; 

and R9 is selected from the group consisting of 0-CH 2 -alkyl, 0-CH 2 -aiyl and O-aryl. 



30 



35 
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A compound according to claim 1 selected from Formula (II) hereinbelow: 




Rid 

Formula (II) 

5 

wherein: 

R 9 is selected from the group consisting of H, OH, OCH3, CI, F, CH3, CH2CH3 and 
CH(CH 3 ) 2 ; 

RjO is selected from the group consisting of H, CI, F, CF3 and CH3; 
10 or R9 and Riq form an optionally substituted fused phenyl ring; and 
Rj 1 is selected from methyl, H or F. 

3. A compound according to claim 2 wherein: 
in sub-formula (la): 

15 Xj is selected from the group consisting of CN, N0 2 , CI, F, Br, I and H; 

X 2 , X 3 and X4 are, independently, selected from the group consisting of CI, F, Br, I and H; and 
Rj, Rj'and R 2 are, independently, selected from the group consisting of C14 alkyl, C 3 ^ 
cycloalkyl, heterocycloalkyl, aryl or arylCi^alkyl;. 
in sub-formula (lb): 

20 X\ w is selected from the group consisting of CN, N0 2 , CI, F, Br, I and H; 

X 2 ", X3 M and X4" are, independently, selected from the group consisting of CI, F, Br, I and H; 
and 

Rj" and independently, selected from the group consisting of Cj^j alkyl, C^ 
cycloalkyl, heterocycloalkyl or aryl; or Rf and R 2 " together form an optionally substituted 3-7 
25 membered ring; 

in sub-formula (Ic): 

X\ m is selected from the group consisting of CN, N0 2 , CI, F, Br, I and H; 

X 2 "\ X3 r " and X^"' are, independently, selected from the group consisting of CI, F, Br, I and H; 

and 
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Rj 1 " and R^'are, independently, selected from the group consisting of alkyl, C3_6 
cycloalkyl, heterocycloalkyl or aryl; or Rf and R 2 W together fonn an optionally substituted 3-7 
membered ring; 
in sub-formula (Id): 
5 D is selected from the group consisting of CI, F, Br, I, R, OR, SR. and H; 

Rj ,v "is selected from the group consisting of (CH2) n C0 2 R\ (CH2) n C0 2 H, (CH^CONR'* 
(GH^CH^R', OR 1 , SR\ R' and H; wherein R! is C^alkyl or C 3 _6 
cycloalkyl; or R\ w is O, forming a ketone such that YRi* represents -0=0; and 
R 2 1V is selected from the group consisting of hydrogen, CN, N02 t CI, Br, F and I. 

10 

4. A compound according to claim 1 selected from the group consisting of: 

(R)- 3-[2^yano^[N-benzyl-N-[4-^ l-[l,l-dimethyl-2- 

(4-methoxyphenyl)ethylamino]-propan-2-ol; 

(R>- 3-[2^yano^pJ-[4-methylphenylsulfonyl]amino]phenoxy]- 1-[ 1 , l-dimethyl-2-(4- 
15 methoxyphenyl)ethylamino]-propan-2-ol; 

(R> 3-[2^yano^[N-methyl-N-[4-methylphenykulfonyl]amm l-[l,l-dimethyl-2- 

(4-methoxyphenyl)ethylamino]-propan-2-ol; 

(Ry 342-cyano^[N-methyl-N-[methylsulfonyl]amino]phenoxy]- l-[l,l-dimethyl-2-(4- 
methoxyphenyl)ethylamino]-propan-2-ol; 
20 (R)- 3-[2^yano^[N-benzyl-N-[methylsulfonyl]amino]phenoxy]- l-[l,l-dimethyl-2-(4- 
methoxyphenyl)ethylamino]-propan-2-ol; 

(R)- 3-[2-cyano-4-[ N-methylsulfonylamino]phenoxy]- l-[l,l-dimethyl-2-(4- 
methoxyphenyl)ethylamino]-propan-2-ol; 

(Ry 3-[2-cyano-4-[N-benzyl-N-tmethylsulfonyllamino]phenoxy]- l-[l,l-dimethyl-2-(2- 

25 naphthyl)ethylamino]-propan-2-ol; 

(Ry 3-[2-cyano-4-[N-[methylsulfonyl]amino]phenoxy]- l-[l,l-dimethyl-2-(2- 

naphthyl)ethylaraino]-propan-2-ol; 

(R> 3-[2<yano^[N-benzyl-N-[4-methylphenylsulfonyl)amino]phenoxy]- l-[l f l-dimethyl-2- 

(2-naphthyl)ethylamino]-propan-2-ol; 
30 (Ry 3-[2^ancH^[N-benzyl-N-[4-methylphenylsulfonyl]amino]phenoxy] l-[l,l-dimethyl-2- 

(benzyloxy)ethylamino]-propan-2-ol; 

(Ry 3-[2n:yano^[N-benzyl-N-[4-methylphenylsulfonyl]amin l-[l,l-dimethyl-3- 
phenylpropylamino]-propan-2-ol; 

(R> 3-[2-<^ano^[N-benzyl-N-[4-methylphenylsulfonyl]amino]phenoxy]- l-[l,l-dimethyl-4- 
35 phenylbutylamino]-propan-2-ol; 
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(R> 3-[2K^ano^[N-ben^^ 
naphthyl)ethylamino]-propan-2-ol; 
(R> 3-[2-cyano^[N-benzyl-tf -m^ 
naphthyl)ethylamino]-propan-2-ol; 
5 (R)-3-[2^yano^[N-benzyl-N , -morpholino]ureW^ 
methoxyphenyl)ethylamino]-propan-2-ol; 

(R)- 342^ano^[N-methyl-^-morpholino]ureido]phenoxy]- l-[l f l-dimethyl-2-(2- 
naphthyl)ethylaminol-propan-2-ol; 

(R)- 342^yano^tN-methyl-N , -morpholino]ureido]phenoxy]-l-[l, l-dimethyl-2-(4- 
10 methoxyphenyl)ethylamino]-propan-2-ol; 

(R>l-[U-dimethyl-2-(4-methoxy 

dipropylaminocarbonyl)phenoxy]-propan-2-ol; 

(R)-l-[U-dimethyI-2-(4-me*^^ 

propylaminocarbonyl)phenoxy]-propan-2-ol; 
15 (R)-l-[lJ-dimelhyl-2<4-inethoxyphenyl)ethyto 

piperidinylcarbonyl)phenoxy]-propan-2-ol; 

(R)-l-[U-dimethyl-2K4-m^^ 

moipholinylcarbonyl)phenoxy]-propan-2-ol; 

(R)-l-[l^-dimethyl-2-(4-methoxyphenyl)ethylaminol-3-P 
20 morphoIinylcarbonyl)phenoxy]-propan-2-ol; 

(R)4-[lJ-dimethyl-2-(2-naphthyl)ethylamm 

morpholinylcarbonyl)phenoxy]-propan-2-ol; 

(R>l-[14^metfiyl-2K4-methoxyphenyl)cthylanuno 

dipropylaminocarbonyl)phenoxy]-propan-2-ol; 

25 (R)-l-[U-diineftyl-2^ 

dipropylambocarbonyl)phenoxy]-propan-2-ol; 

(R)-l-[14Klimethyl-2-(4-methoxyphenyl)ethylamin 3-chloro-4-(N- 
morpholinylcarbonyl)phenoxy]-propan.2-ol; 

(R)-HU-dimethyl-2-(2^ 3-chloro-4-(N- 
30 raoipholinylcaibonyl)phenoxy]-propan-2-ol; 

(R>HU-dimethyl-2-(4rm^ 3-chloro-4-(N,N- 

dipropylaminocaibonyl)phenoxy]-propan-2-ol; 

(R)-l-[U-dimethyl-2r(2-iu*p^ 

dipropylaminocarbonyI)phenoxyl-propan-2-oI; 
35 (R>l-[U^methy!-2K4-met^ 

pyirolidinylcaibonyl)phenoxy]-propan-2K)l ; 
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(R)- 1 - 1 1 . 1 ^imethy l-2K4-m^oxyphenyl)ethy lamino]-3-[2-cyano-4-(N- 

piperazinylcarbonyl)phenoxy]-propan-2-ol; 
(R>l-Il^^methyl-2-(2-naphthyl)ethylanuno]-3-[2-cyano-4-(N,N- 

dipropylamtoocarbonyl)phenoxy]-propan-2-ol; 
5 (R>l-[l,l^iinethyl-2-(2-naphthyl)ethylamino^ 

propan-2-ol; 

(R>l-[14^ethyl-2-(2-naphthyl)ethylamino]-3-[2-cyano-4-(N- 

morpholinylcarbonyl)phenoxy]-propan-2-ol; 

(R>HU-dimemyl-2-(2-naphrayl)ethylam^^ 

10 propan-2-ol; 

(R)-l-[lJ^imethyl-2K2-naphthyl)ethylamino]0-[2K:yano-4-(N- 

pyrrolidinylcaibonyl)phenoxy]-propan-2-ol; 
(R>l-[l,l^limethyl-3-(phenyl)propylamino]-3-[2-cyano-4-(N,N- 

dipropylaminocaibonyl)phenoxy]-propan-2-ol; 
15 (R>l.[l,l^imethyl-4-(phenyl)butylamino]-3-[2-cyano-4-(N^- 
dipropylaminocarbonyl)phenoxy]-propan-2-ol; 
(R)-l-[l t l^imethyl-3^henoxy)piopylamino]-3-[2-cyano-4-(N^- 

dipropylaminocarbonyl)phenoxy]-propan-2-ol; 
(R)-^tlJKUmethyl-2Koxybenzyl)ethylamino]-3-t2-cyan<>^-(N,N- 

20 dipropylaminocarbonyl)phenoxy]-propan-2-ol. 

N-[3-(3-chloro-2^ano^propylsulfamoyl)phenoxy-2(R)-hydrox y propyl]-2-(4. 

methoxyphenyl)-l,l-dimethylethylamine; 
N-[3-(2,3-dichloro-4-dipropylsutf^^^ 
1,1-dimethylethylamine; 
25 N-[3-(3^hloro-2-cyano-4-<iiniemy^ 
methoxyphenyl)-l,l-dimethylethylaraine; 
N-[3-(2,3-dichlon>-4-morphoto^ 

1 , 1 -dimethy lethylamine; 
N-[M3^Woro-2^anc>^irarphotinosulfamy^ 
30 methoxyphenyl)-l,l-<iimethylcthylamine; 

N-[3K3^Woro-2^ano^pyiioUdinosulfamyl)phenoxy-2(R)-hydroxypro^^ 

methoxyphenyl)- 1 ,1-dimethylethylamine; 
N-[3-(3-cWoro-2-cyimc>^pyrroU^ 
1,1-dimethylethylamine; 
35 N-[3-(3^hloro-2-<^ano-4-morph^^^^ 
1,1-dimethylethylamine; 
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N-[H3^Woro-2-cyanc>-4-miomoipholm^^ 
naphthyl)-l,l-diinethylethylamine; 
N-[M3^hloro-2-cyano^thiomorpholm^^ 
methoxyphenyl)-l,l-dimethylethylamine; 
5 N.[3.[3<:hloro-2<yano^2'K;yanoeth-l-yl)-cyclopropylsulfamoyl]phenoxy-2(R)- 

hydroxypropyl]-2K4-methoxyphenyl>lJ-dimethylethylamine; 
N-[3-[3<hloio-2<yano^2 , -<yanoeth-l-yl)-cyclopropylsulfamoyl]phenoxy.2(R)- 

hydroxypropyl]-2K2-napthyl)-l,l^imeAylethylamine; 

N-[H3-chloro-2-cyano-4-(benzyl^^ 
10 napthyl)-l,l-dimethylethylainine; 

N-[M3^hloro-2-cyano-4-(benzyl-cy^ 

methoxyphenyl>l,l-dimethylethylamine; 

N-[H3^hloro-2-cyano-4-(4'-N-t-butoxycarb^^ 

hydroxypropyl]-2-(4-methoxyphenyl> 1 4-dimethylethylamine; 
15 N-[M3^blOTO-2-cyano-4-(4'-N-t-buto^^ 

hydroxypropyl]-2K2-naphthyl>lJ-<limethylethylainine; 

Nr[3-(23-dichlon>4-dipropylsulf^^ 
dimethyletbylamine; 
N-[3-(23-mcUoro-4-pyirohdtoolsu^^ 
20 methoxyphenyl)-l,l-dimethylethylanune; 
N-[3-(23-dichloro-4-pyperidmolsu^^ 
melhoxyphenyl)-l,l-dimethylethylamine; 
N-[3-(23-dicMoro-4-cyclopropylsum^ 
methoxyphenyl)-l,l-dimethylethylamine; 
25 N-[H2.3^cWoto-4^ipropyUulfamoyl)phenoxy-^ 

1,1-dimethylethylamine; 

N-[3-(2>«lichloio-4-propylsumm^ 

dimethyletbylamine; 

N-[M2,3^cworo^wtfamoyl)pbenoxy-2^ 
30 dimethyletbylamine; 

N-[3-(2>dichloio-4-inemykulf^ 

dimethyletbylamine; 

N-[3-(3-chloio-2-cyano-4-pyn^ 

nuorophenyl>lJ^memylemylamine; 
35 N-[H3^hloro-2-cyano^momholmosulfamyl)ph 

1 ,1-dimethylethylamine; 
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N-[3K2.3^ichloro^morphoUnosulfamyl)phenoxy-2(R>hydroxyprop y l]-3.phen y l-l,l- 

dimethylpropylamine; 

N-[3-(2,3-dichlon>-4-morpholinos^^ 

dimethylbutylamine; 

5 (R).l-[l,l^methyl-2K4-niethoxyphenyl)ethylamino]-3-[10,l l-dihydro-2-cyano-3-oxy-5H- 

dibenzo[a,d]cycloheptene-10-(R)-acetic acid]-propan-2-ol; 

(R)4-[U-<iiroethyl-2-(4-methoxyph^^^^ 
dibenzo[a,d]cycloheptene-10-(S)-aceticacid]-propan-2-ol; 

(R)-HU^methyl-2-(2-naphthyl)^ 
10 dibenzola,d]cycloheptene-10-(R)-acetic acid]-propan-2-ol; 

(R)-l-[U-dimethyI-2-(2-naphthy^ 
dibenzo[a,d]cycloheptene-10-(S)-aceticacid]-propan-2-ol; 

(R)-l-[U-dimethyl-2-(4-methoxyp^ 
dibenzo[a,d]cycloheptene]-propan-2-ol; 

15 (RH-[U^methyl-2-(2-iuiphtW^ 
dibenzo[a,d]cycloheptene]-propan-2-ol; 

(RH-[l,l-dimethyl-2^4-methoxyph^^^ 
dibenzo[a,d]cycloheptene-10-(R)-acetic acid ]-propan-2-ol; 

(R)-l-[U-dimethyl-2^4-met^ 
20 dibenzo[a,dJcycloheptene-10-(S)-acetic acid ]-propan-2-ol; 

(R)-l.tl,lHiimethyl-2K2-naphthyl)ethylamino]-3-[10Jl^ydio-3-oxy-5H- 

dibenzoMlcycloheptene-lCKRVacetic acid ]-propan-2-ol; 
(R>l-[l,^dimethyl-2K2-naphthyl)ethylalIuno^3-[1041^yd^o-3-oxy-5H- 

dibenzoMlcycloheptene-lOKSi-acetic acid ]-propan-2-ol; 
25 (R>HU-dimethyl-2-(4-methoxyphe^ 
dibenzo[a,d]cycloheptene]-propan-2-ol; 

(R>l-[lJ^methyl-2^2-naphthyl)ethylamino]-3-[10-ethylthio-3-oxy-5H- 

dibenzo[a,d]cycloheptene]-propan-2-ol; 

(R>l-[U-dimethyl-2-(4-methoxyp^ 

30 dibenzola,dlcy clohe P tene 3"P ro P an " 2 " ol; 
(R)-HU-diihe*yl-2-(2-napht^ 

dibenzo[a,d]cycloheptene]-propan-2-ol; 
(R)-l-[U-diraethyl-2-(4-methoxyphe^^ 
dibenzo[a,d]cycloheptene]-propan-2-ol; 
35 (R>i-[l,l^methyl-2<2-naphthyl)ethylainino]-3-[3-oxy-10-oxo-5H- 

dibenzo[a,d]cycloheptene]-propan-2-ol; 
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(R)-l-[U^metfayl-3-phenyl-propylai^ 
dibenzo[a,d]cycloheptene-10-(R)-acetic acid]-propan-2-ol; 
(R)-l-[U-dimethyl^phenyl-butyl^^ 
dibenzo[a,d]cycloheptene-10-(R)-aceticacid]--propan-2-ol; 

5 (R>l-[U^methyl-2-phenoxy^ylanm^^ 

dibenzot^dlcycloheptene-lO-CR^acetic acid]-propan-2-ol; 

(R>l-[UKBn»lh^^^ 

dibenzo[a,d]cycloheptene-10-(R>aceticacid]-propan-2-ol; 

(RH-[U^imethyl-2-(2-naphthaleny^ 
10 one]-propan-2-ol monohydrochloride; 

(RH-[U^imethyl-2-(4-methoxyphen^ 

propan-2-ol monohydrochloride; 

(R)-HUKlimethyl-2Kl^ 

1 1 (10H)-one]-propan-2-ol monohydrochloride; 
15 (R)-l-[U^imethyl-2-(UKiim^ 

dibenz[fcJ][l,4]oxazepin-l l(10H)-one]-propan-2-ol monohydrochloride; 

(RH-[U^imethyl-2-[(2-n^^ 

[b>f|[l,4]oxazepin]-2-propanol monohydrochloride; 

(RH-[U^methyl-2K4-raethoxypheny^ 
20 [b4][l,4]oxazepin]-2-propanol monohydrochloride; 

(RH-[l,l^methyl-2-(U^methy^ 

[b,f][ 1 ,4]oxazepin]-2-propanol monohydrochloride; 

(R)4-[UKlimethyl-2-(UKl^^ 

[b,f][ 1 f 4]oxazepin]-2-propanol monohydrochloride; 
25 (R)4-[U^imethyl-2-(2-naphtha^ 

[b f f][l,4]oxazepin-ll(10H)<^oxymethyl]-propan-2-ol monohydrochloride; 

(R>l-tl,lKiimethyI-2-(4-methoxyphenyl)ethylamino]-3-[3^xy^ 

[b f f][l,4]oxazepin-n(10H)-carboxymethyl]-propan-2-ol monohydrochloride; 

(R>l-[UKiimethyl-2-(UKlimethy^ 
30 [b,f][l,4]oxazepin-l l(10H>carboxymethyl]-propan-2-ol monohydrochloride; 

(R>l-[l f l^methyl-2^(l,lHiimethyl-2-oxybenzyl)ethylanu 

[b t f]ll,4]oxazepin-l l(10H)-caiboxymethyl]-propan-2-ol monohydrochloride; 

and pbarraaceutically acceptable salts thereof. 

35 
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5. A compound according to claim 4 selected from the group consisting of: 
(R)- 3-[2^yano^[N-benzyl-N.[4-methylphenylsulfonyl]amino]phenoxy]- l-tl.l-dimethyl-2- 
(4-methoxyphenyl)ethylamino]-propan-2-ol; 
(R> 3-[2^yano^[N-[4-methy^^ 
5 methoxyphenyl)ethyiamino]-propan-2-ol ; 

(R)- 342^yano^[N-methyl-N-[4-methylphenybulfonyl]amino]phenoxy]- l-[l,l-dimethyl-2- 

(4-methoxyphenyl)ethylamino]-propan-2-ol; 

(R> 3.[2<yano-4-[N-methyl-N-tmethylsulfonyl]amino]phenoxy]- l-[U-dimethyl-2-(4- 
methoxyphenyl)ethylamino]-propan-2-ol; 
10 (R> 3.[2<yano^[N-benzyl-N-[methylsulfonyl]aminp]phenoxy^ 
methoxyphenyl)ethylamino]-propan-2-ol; 

(R)- 3-[2-cyano-4-[ N-methylsulfonylamino]phenoxy]- HU-dimethyl-2-(4- 
methoxyphenyl)ethylanuno]-propan-2-ol; 

(R> 3-[2-cyancH^[N-benzyl-N-tmethylsulfonyl]amino]phenoxy]- l-[U^methyl-2-(2- 
15 naphthyl)ethylamino]-propan-2-ol; 

(R> 3-[2-cyana4-[ N-[methylsulfonyl]amino]phenoxy]- l-[U-dimethyl-2-(2- 
naphthyl)ethylamino]-propan-2-ol; 

(RV 3-[2^yano^[N-benzyl-N-[4.methylphenylsulfonyl]amino]ph^ l-[l,l-dimethyl-2- 
(2-naphthyl)ethylamino]-propan-2-ol; 
20 (R)- 342^yano^[N-benzyl-N'-m^ 
naphthyl)ethylamino]-propan-2-ol; 

(R>3-t2-cyano^[N-benzyl-N , -morpholino]urcido]phenoxy]-l-[14^ 
methoxyphenyl)ethylamino]-propan-2-ol ; 

(R)- 3-[2-cyano-4-[N-methyl-N , -morpholino]ureido]phenoxy]- l-[U-dimethyl-2-(2- 
25 naphthyl)ethylamino]-propan-2-ol; 

(R)- 3-[2-cyano^[N-methyl-hT-moip^^^^ 

methoxyphenyl)ethylamino]-propan-2-ol; 

(R)-l-[U^methyl-2-(4-methoxypheny^ 

dipropylaminocaibonyl)phenoxy]-propan-2-ol; 
30 (R)-l-[l, l^imethyl-2-(4-methoxyphenyl)ethylamino]-3-[2-cyano-4-(N- 

piperidinylcarbonyl)phenoxy]-propan-2-ol; 

(R>l-llJ^ime(hyl.2.(4-methoxyphenyl)ethylai^ S-chloro-^O^.N- 
dipropylarainocarbonyl)phenoxy]-propan-2-ol; 

(R).l-[lJ^liinethyl-2K2-naphthyl)ethylamin 3-chloro-4-(N,N- 
35 dipropylaininocarbonyl)phenoxy]-propan-2-ol; 
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(R>HU-diircthyl-2-(4-metho^ 
pyrrolidinylcarbonyl)phenoxy]-propan-2-ol; 

(R)-l-[U^imeftyl-2K^ 
dipropyiaminocarbonyl)phenoxy]-propan-2-ol; 

5 (R>l-[U-dimethyl-2-(2-naph%^ 

propan-2-ol; 

(R>l-[Usttmethyl-2-(2-naph%^ 
p^lidinylcarbonyl)phenoxy]-propan^^ 
cUmethylsulfamoyl)phenoxy-2(RH^ 
10 dimethylethylamine; 

N-[M23-dichloro-4-morphol^^ 
1,1-dimethylethylamine; 

N-[H3^hloio-2^yano^nioipholinosuIfamyl)phen 
methoxyphenyl)-14^methylethylainine; 
15 N-[3-(3-chloro-2-cyano-4-pyiroM 

methoxyphenyl)-l dimethylethylamine; 
N-[M3-chloro-2-cyano-4-pyr^^ 

1 , 1-dimethylethylamine; 
N-[3-(3-chloro-2-cyano-4-mo^ 
20 1 , 1-dimethylethylamine; 

N-[3-(3-chloro-2-cyano-4-thto^^ 

naphthyl)-14-dimethylethylamine; 

N-[3-(3-chloro-2^yano-4^^ 

methoxyphenyl)- 1 , 1-dimethylethylamine; 
25 N-[3-[3-chloro-2-cyano^ 

napthylHJ-dimethylethylamine; 

N-[3-[3-chloro-2-cyano-4-(te^ 

methoxyphenyl)-l , 1-dimethylethylamine; 

N-[3-(23-dicMoio-4^^ 
30 dimethylethylamine; 

N-[3-(2,3^chloro^pym>Ud™^ 

1,1-dimethylethylamine; 

N-[M2,3-<fichloro-4-p^ 
l,l-dimethyl]ethylamine; 
35 N_[3-[3^hloro-2^yano-4K2 , -cyanoeth-l-yl)-cyc]opropylsiilf^ 
hydroxypropyl]-2-(4-methoxyphenyl)-l J -dimethylethylamine; 
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N-[3-[3-chloro-2^yano^(2^ 
hydroxypropyl)-2K2-n^thyl)-l^KUmethylethylamine; 

N-[M3^hloro-2*yano^m^ 
1 , 1 -dimethy lethy lamine; 
5 N-[M2>dicMoro-4-dipropyl^^^ 
1,1-dimethylethylamine; 

N-[M3^hloro-2^ano^morpholinosuMray^ 
* 1,1-dimethylethylamine; 

N-[3K23-dichloro-4-morpholinosulfamyl)phenoxy- 2(R)-hydroxypropyl]-3-phenyH ? l- 

10 dimethylpropylamine; 

N-[3-(23^ichloro-4-morpholinosuIfamyl)phenoxy- 2(R>-hydroxypropyl]-4-phenyH,l- 

dimethylbutylamine; 

(R)-l-[l J^methyl-2-(4-methoxyphenyl)ethylamin l-dihydn>-2-cyano-3-oxy-5H- 
dibenzo[a,d]cycloheptene-10-(R)-acetic acid]-propan-2-ol; 

15 (R>HU-dimethyl-^^ 

dibenzo[a,d]cycloheptene-10-(S)-acetic acid)-propan-2-ol; 

(R)-l-lU-dime^ 
dibenzo[a4]cycloheptene-^^ 
(R>l-[U-diroethyl«2-(2-n^^ 
20 dibenzo^dlcycIoheptene-lO-CS^acetic acid]-propan-2-ol; 

(RH-IU-dimethyl-2-(4-ra^ 

dibenzoIaudJcycloheptenel-propan-2-ol; 

(R)-l-[U^methyl-2-(4-irc^ 

dibenzo[a,d]cycloheptene]-propan-2-ol; 
25 (R)-HJ , l-dimethyl-2^(4-methoxyphenyl)ethyIainino]-3-[10,l l«dihydro-3-oxy-5H- 

dibenzotMlcycloheptene-lO-CRVacetic acid]-propan-2-ol; 

(R)-l-[l jKiimethyl-2-(4-methoxyphenyI)ethylarainol-3-tlO f 1 l-dihydro-3-oxy-5H- 

dibenzo[a > d]cycloheptene-10-(S)-acetic acid]-propan-2-ol; 

(R)-l-[UKlimethyl-2-(2-n^^ 
30 dibenzo[a,d]cycloheptene-10-(R)-acetic acid]-propan-2-ol; 

(R)-HU^imethyl-2^^ 

dibenzo[a t d]cycloheptene-10-(S)-acetic acid]-propan-2-ol; 

(R)-l-[U^methyl-2K4-me^ 

dibenzo[a t d]cycloheptene]-propan-2-ol; 

35 (R>l-[U^imethyl-2K2-n^^ 

dibenzo[a,d]cyclohq>tene]-propan-2-ol; 
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(RVl-ll^^methyl-^phenyl-propylamino]-3-tl04lMiihydro-2-cyano-3-oxy-5H- 

diben2o[a,d]cycloheptene-10-(R>aceticacid]-propan-2-ol; 

(R>l-[l,l^methyl^phenyl-butylamino]-H10.11^ydro-2^yano-3-oxy,5H- 

dibenzo[a,d]cycloheptene-10-(R)-acetic acidJ-propan-2-ol; 
5 (R>l-tl,l^im^yl-2-phenoxy^ylamino]-H10,l l-dihydro-2-cyano-3-oxy-5H- 
dibenzo[a,d]cycloheptene-10-(R)-aceticacid]-propan-2-ol; 

(R)-l-[U-dinerayl-2-oxy1)eiizyl^ 

dibenzo[a,d]cycloheptene-l 0-(R)-acetic acid]-propan-2-ol; 

(R). l-[ U-dimemyl-2-(2-naphmalenyl^ 
10 ll(10H)-one]-propan-2-ol monohydrochloride; 

(R)-l-n,l-dimemyl-2-(4-memoxyphenylW 

propan-2-ol monohydrochloride; 

(R>l-nJ-dimefoyl-2-(U-dimemyl-4-phenyl^^^ 

ll(10H)-one]-propan-2-ol monohydrochloride; 
15 (R>l-[U^metoyl-2KU-dimefoyl-2^ 

dibenz[b,f][l,4]oxazepin-l l(10H)-one)-propan-2-ol monohydrochloride; 

(R>l-[U-dimemyl-2-[(2-iiaphtlialenyl^ 

[b,f][l,4]oxazepin]-2-propanol monohydrochloride; 

(R)-l-[U-dimemyl-2-(4-memoxyphenyl)etoylamm^^^ 
20 [b,f][l,4]oxazepin]-2-propanol monohydrochloride; 

(R)-l-[U-dimemyl-2-(l>dimerayl-4-pheny^^^^^ 

[b,f][l,4]oxazepin]-2-propanol monohydrochloride; 

(RH-[U^memyl-2KU-dmeftyl-2^ 

[b,f][l,4]oxazepin]-2-propanol monohydrochloride; 
25 (RH-tU-dimemyl-2-(2M»phth^^ 

[b,fin.4]oxazepin-U(10H)-carboxymethyl]-propan-2-ol monohydrochloride; 

(R>HU-dime*yl-2-(4-memoxyphenyl)emyla^ 

[b,f][l,4]oxazepin-l l(10H)-caiboxymethyl]-propan-2-ol monohydrochloride; 
(R)-l-[l,l-<IimeAyl-2-(U^memyl-4-ph^ 
30 [b41[l,4]oxazepin-ll(10H><arboxymethyl]-propan-2-ol monohydrochloride; 
(RH4U^ethyl-2KU-alinethyl-2^ 

[bfltl,4]oxazepin-l l(10H)-carboxymethyl]-propan-2-ol monohydrochloride; 
and pharmaceutically acceptable salts thereof. 
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6. A compound according to claim 5 selected from the group consisting of: 
(R)- 3-[2-cyano-4-[N-benzyI-N-^ l-[14-dimethyl-2- 
(4-methoxyphenyl)ethylamino]-propan-2-ol; 
(R)- 3-[2-cyano^|>[4-methy^ 
5 methoxyphenyl)ethylamino]-prop^i-2-ol; 

(R> 3-[2-cyano-4-[N-methyl-N-[4-m^^ l-dimethyl-2- 
(4-methoxyphenyl)ethylamino]-propan-2-ol; 

(R)- 3-[2^yano^[N-methyl-N-[methylsulfonyl]amino]phenox^ l-[l t l-dimethyl-2-(4. 
methoxyphenyl)ethylamino]-propan-2-ol; 
10 (R)- 3.[2^yano^[N-benzyl-N-[methylsulfonyl]amino]phenoxy]- Ml f l-dimethyl-2-(4. 
methoxyphenyl)ethylamino]-propan-2-ol; 

(R)- 3-[2-cyano^[N-benzyl-N-[methylsulfonyl]amino]phenoxy]- l-[l,l-dimethyl-2-(2- 

n^>hthyl)ethylainino]-propan-2-ol; 
(R). 3-[2-cyano^[N-benayl-K-moipholino]ura 
15 naphthyl)ethylamino]-propan-2-ol; 

(R)- ^p^yano^IN-benzyl-K-moipholinolureidolphenoxy]- 1-[1 ,l-dimethyl-2-(4- 

methoxyphenyl)ethylamino]-piopan-2-ol; 

(R> 3.[2-cyano^[N-methyl-N , -morpholino]ureido]phenoxy]- l-[U-dimethyl-2-(2- 
naphthyl)ethylamino]-propan-2-ol ; 
20 (R> 3-[2-cyano^[N-methyl-N -^^ 

methoxyphenyl)ethylaminol-propan-2-ol 

(R> 3-[2-<^ano^[N-benzyl-^ HU-dimethyl-2- 

(2-naphthyI)ethylamino]-propan-2-ol ; 

(R)-l-[U^ethyl-2-(4-methoxypte^^ 
25 (hpiopylaminocarbonyl)phepoxy>propan-2-ol; 

(R>l-[l,l^ethyl-2-(4-methoxyphenyl^^ 

piperidinylcarbonyl)phenoxy]-propan-2-ol; 

(R>l-[UKiimethyl-2K4-methoxyphe^ 

pynolidinylcarbonyl)phenoxy]-propan-2-ol; 
30 (R>l-[U^imethyl-2-(2-naph^^ 

dipropylaminocaibonyl)phenoxy]-propan-2-ol; 

(R>l-[lJ^imethyl-2K2-naphthyl)ethylammo]-3-[2-cy 

propan-2-ol; 

(R)-HUKiimethyl-2^(2-naph^^ 
35 pyrrolidinylcaibonyl)phenoxy]«propan-2-ol; 
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N-[M2>dichloro-4-nwpholroosu^^ 
1 , 1 -dimethylethylanaine; 
N-[3-(3-chlaro-2<yano-4-nw^ 
methoxyphenyl)-l,l-diinethylethylamine; 
5 N-[3-(3-chloro-2<yano-4-pynoUdra^ 
memoxyplienyl>l,l-dimemylemylanune; 
N-[3-(3-chloro-2-cyano-4-pyirol^^ 
1,1-dimethylethylamine; 
N-[H3<hloro-2-cyano^moipholmosulf^ 
10 1,1-dimethylethylamine; 

N-[3-(3-cMoro-2-cyano-4-thiomorphofo^ 
naphthyl>l,l-dimethylethylamine; 
N-[M3^hloro-2-cyano-4-miomorphofo^ 
methoxyphenyl>l,l-dimethylethylamine; 
15 N-[M23HUchloro-4-pyrrolidmok^^ 
1,1-dimethylethylamine; 
N-[3-(23-mcMoro-4-piperidmo^ 
methoxyphenyl>l,l-dimethylethylamine; 

N-[H3^hloro-2<yano-4-morpholmosulfamyl)phenoxy-2(R>hydroxypro^ 

20 1,1-dimethylethylamine; 

N-[3-[3-chloro-2-cyano-4-(2*-<^anoem-l-yl)<yclopropyUulfamoyl]phenoxy-2(R)- 

hydroxypropyl]-2-(4-methoxyphenyl)- 1 , 1-dimemylemylamine; 
N-[3-[3-chloro-2-cy ano^-(2'-cyanoeth- 1 -yl)-cyclopropylsulf amoyl]phenoxy-2(R)- 
hydroxypropyl]-2-(2-napmyl)-l,l-dimemylemylaniine; 
25 N-[3-(3-chloro-2-cyano-4-inorpholinosulfamyl)phenoxy-2(R^hydioxyp^ 

1,1-dimethylethylamine; 

N-[H23^chloio-4-morpholmosulfamyl)phenoxy-2(R>hydroxypropyl]-4-phenyl-l^ 
dimethylbutylamine; 

N-[3-(2>dichloio-4-niorphoUnosulfamyl)phenoxy-2(R>hydroxypropyl]-^phenyl-14- 

30 dimethylpropylamine; 

N-[M2,3-dicMoro-4-morpholroositf^ 
dimemylbutylaniine; 

(R>l-[14-dimemyl-2-(4-inemoxyphenyl)emylamino>H10,l l-dihydro-2-cyano-3-oxy-5H- 
dibenzo[a,d]cycloheptene-10-(R>acetic acid]-propan-2-ol; 
35 (R>l-[l,l-dimemyl-2-(4-memoxyphenyl)emylainino]-3-ll0.1 l-dihydro-2-cyano-3-oxy-5H- 
dibenzo[a,dJcycloheptene-10-(S)-aceticacid]-propan-2-ol; 
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(RH-[U^ime%l-2^2-i^ 

dibenzo[a,d]cycloheptene- 1 0-(R>acetic acid]-propan-2-ol; 

(R>l-[U^imethyl-2K2-naphthyl^ 

dibenzo[a,d]cycloheptene-10KS)-acetic acid]-propan-2-ol; 
5 (R>HU^methyl-2-(2-naphthyl^ 

dibenzo[a,d]cycloheptene]-propan-2-ol; 

(R)-HU^methyl-2^2-naphthyl)e^ 

dibenzol^djcycloheptenel-propan^-ol; 

(R>l-[UKiimethyl-2-(2-naphtha^ 
10 ll(10H>one]-propan-2-ol monohydrochloride; 

(R>l-[U-dimethyl-2-(4H^ 

propan-2-ol monohydrochloride; 

(R)-Hl,l^imethyl-2-[(2-naphthdeny^ 

[b f f][l,4]oxazepin]-2-propanol monohydrochloride; 
15 (R)-l-[U^methyl-2^4-iTO^ 

[b,f][l,4]oxazepin]-2-propanol monohydrochloride; 

(R>HU^methyl-2-(2-napht^^ 

[b,f][l f 4]oxazepin-l l(l(ffl>carboxyinethyl]-propan-2-ol monohydrochloride; 
(R)-l-[l^Klimethyl-2K4-methoxyphenyl)ethylamm 
20 [b f f][l t 4]oxazepin-ll(10H)-carboxymethyl]-propan-2-ol monohydrochloride; 
and pharmaceutical^ acceptable salts thereof. 

7. A pharmaceutical composition comprising a compound according to 
claim 1 and a pharmaceutical^ acceptable carrier. 

25 

8. A method of antagonizing a calcium receptor which comprises administering to a 
subject in need thereof, an effective amount of a compound of claim 1. 

9. A method of treating a disease or disorder characterized by an abnormal bone or mineral 
30 homeostasis, which comprises administering to a subject in need of treatment thereof an 

effective amount of a compound of claim 1 . 

10. A method according to claim 9 wherein the bone or mineral disease or disorder is 
selected from the group consisting of: osteosarcoma, periodontal disease, fracture healing, 

35 osteoarthritis, rheumatoid arthritis, Paget' s disease, humoral hypercalcemia malignancy, and 
osteoporosis. 
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11. A method according to claim 10 wherein the bone or mineral disease or disorder is 
osteoporosis. 

5 12. A method of increasing serum parathyroid levels which comprises administering to 
subject in need of treatment an effective amount of a compound according to claim 1 . 
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Box I Observations where certain claim, were found unsearchable (Continuation of Item 1 of first sheet) 



Tnis international report has not been established m respect of certain claims under Article 17(2X*> for Ac following reasons: 

□ Claims Nos.: , . . 

because they relate to subject matter not required to be searched by this Authority, namely: 



□ because they relate to parts of the international application that do not comply with the prescribed requirements to neb 
an extent that no meaningful international search can be carried out. specifically: 



D 2^1,^ are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6>Ka> 



Bos II Observations where unity of Invention is lacking (Continuation of Item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as fellows: 
Pleaae See Extra Sheet 



1. j—J A. all required additional search fee. were timely paid by the applicant, this international search report coven, all searchable 
claims. 



2. Q As all searchable claims could be searched without effort justifying an additional fee. this Authority did not invite payment 
of any additional fee. 

* |-| As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
' — ' only those claims for which fees were paid, speciGcally claims Nos.: 



4 . r£| Ho required additional search fees were timely paid by the applicant Consequendy. this international search report is 
' — restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



restricted 
1-12 fm part) 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest 

| [ No protest accompanied the payment of additional search fees. 
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BOX II. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
Tbii ISA found multiple inventions as follow* 

Oioup K 

Compound! according to claim 1 where X - formula (la) and (le). 
Group 2. 

Compounds according to claim 1 where X - formula (lb). 
Group 3. 

Compound according to claim 1 where X - formula (le). 

according to claim 1 where X - formula (Id) and E - IN and 5 carbona. 
Sound according to claim 1 where X - formula (Id) and E - 2N and 4 carbona. 

tk. inv^ticm. listed as Groups 1-5 do not relate to a single inventive concept under PCT Rule 13.1 because, under 
groups and none of which are known as equivalents in the art 



and none of which are known as equivalents in the art 
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